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Some there are who hardy range the purple heath 
Or naked ftubble, where from field to field 

The founding coveys urge their lab’ring flight, 
Eager amid the rifing cloud to pour 


The gun’s unerring thunder.-—— 
ARMSTRONG. 
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The various Methods of forging, boring, and dreffing Gun Barrels, 
practifed in France, Spain, and England, and the different Proofs of 
Barrels employed in thofe Countries; with Remarks—An Inveftigation 
of the Caufes of Recoil, and of Burfting ; with Propofals for preventing 
or remedying them—An Inquiry into the Effects of the Length, Bore, 
and Charge, upon the Range, &c. of the Piece—Remarks on the 
Properties and Action of Gunpowder, and upon the Articles of Shot, 
Wadding, &c. &c.—Inftructions for attaining the Art of Shooting—. 
The Methods of training Pointers—And a fhort Defcription of the 
Game of this Country, as conneéted with the Amufement of Shooting. 


The whole interfperfed with fummary Obfervations on the 
. various Subjects of the Sport. 
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o HE total want of a treatife in the Englith language 
fuch as the prefent, poflefling either fcience or extent, 
is the principal inducement the author has, in offering 
to the public what he originally intended only for his 
own ufe and amufement. The idea of collecting and 
arranging the information he poflefled upon this fubjeét, 
was firft fuggefted by the perufal of an ingenious pub- 
lication that has Jately appeared in France under the 
title of “ La Chafle au Fufil.” 

Of this valuable work he has availed himfelf confi- 
derably, as will be feen by a comparifon of it with the 
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prefent treatife ; but whilft he acknowledges his obliga- 
tions to Monf. Magné de Marolles, the ingenious 
author, for much entertainment and inftruction, he muft 
at the fame time obferve, that if this Eflay is found ta 
poflefs any merit, a confiderable portion of it is due to 
the perfonal experience of the writer: and as he has 
{pared neither trouble nor expence in acquiring from 
the beft workmen, every poffible information that re- 
lates to the manufacture of gun-barrels, &c. he trufts 
that it will not be found unworthy the attention of 
perfons who profefs themfelves attached to the amufe- 
ment of fhooting. 

The {ports of the field were the great delights of our 
anceftors ; nor could any amufements be fo congenial | 
to the difpofitions and habits of a brave and warlike 
people, as thofe which ferved at once to invigorate the 


body and animate the mind. 


By chafe our long-liv’d fathers earn’d their food, 
Toil ftrung their nerves and purified their blood. 


Dryprn. 


The bow and arrow appear to have been among the 
earlieft arms of chafe and war in every country; and 
however rude and artlefs they may now appear, the 
plains of Crefly and of Agincourt will for ever bear 
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teftimony to Meir efficacy in the hands of Englith 
bowmen, | 

The reftlefs and infatiable mind of man, however, 
could not remain fatisfied with weapons of fo fimple a 
conftruction : the powers of invention were therefore 
tortured, in order to devife fomething more effectually 
deftructive ; but until Chemiftry lent her aid to the 
vindictive fpirit of the human race, the utmoft efforts of 
mechanical ingenuity reached no farther than the crofs 
bow, and there feemed to be wholly at a ftand. 

The difcovery of gunpowder opened an entirely 
new field, and gave an almoft boundlefs {cope to the 
exercife of genius and of induftry ; with what fuccefs 
thefe have been employed in the improvement of fire- 
arms, few of our readers require to be informed, 

It would ftill, however, be a fubje& of much curious 
refearch, and not without its ufe, to trace the progrefs 
of invention in the various arms of chafe employed 
throughout Europe ; to mark the gradual improvement 
of each, from the fpear to the crofs-bow, and from the 
clumfy match-lock to the elegant fowling-piece ; and 
to determine the comparative excellence of different 
nations and different individuals in their manufaCture 
and ufe. 


In this enquiry the tribute of praife might perhaps be 
a4 found 
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found due to our own country ; and whilft we chal- 
lenged the world to rival our artifts, we might be lau- 
dably vain of the refpective qualities and fuperior {kill 
of a Robin Hood, and a Colonel Thornton. 

Such an inveftigation, however, befides that it would 
much exceed the bounds of an eflay, belongs more pro- 
perly to the antiquarian, than to the fportfman ; we thall 
therefore decline the attempt, and, for {uch information, 
refer the curious to the ingenious treatifes of Monf. de 


Marolles and Captain Grofe. 


PREFACE 
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Tw O years have now elapfed fince the firft edition 
of this work made its appearance; an early fale of 
which, the importunities of friends, and the aflurances 
of many fport{fmen that a fecond edition was in demand, 
fome time ago induced the author to think of re- 
printing the book. During this period he has taken 
occafion to improve the matter; for, in the courfe of 
inveftigation and experiment, many things had occurred 
to him which had been omitted, or miftakenly treated 
in the original publication, and many inaccuracies had 
been pointed out by others. He has, therefore, endea- 
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voured to remedy the defeéts which occurred or were 
fuggefted to him ; and the additions made to the work, 
particularly thofe which relate to the properties and 
ation of gunpowder, are fuch as feemed in fome degree 
neceflary to juftify a fecond edition, and to make the 
-whole more acceptable to fportfmen in general. 

The affiftance of gunfmiths eminent in their profef- 
fion has frequently been folicited by the author, and 
has been as often proffered: promifes however are 
generally found to be more readily made than per- 
formed ; the ignorant wrap themfelves up in the profound 
Jfeorets of the trade, and thofe who have the mott ability 
to lend their profeflional aid, feldom have Jeifure to 
give it, a circumftance the more to be lamented by the 
author, becaufe, affifted by fuch, the prefent work might 
have been rendered more worthy the attention of fportf- 
men, by whom we truft no apology will be deemed 
neceflary for again conducting them to the forge, the 
place from Whence the chief inftrument of theit diver- 
fion fprings. 

Stull, with all the additions that have been made, 
whether by perfonal induftry, by what experience has 
furnifhed, or the knowledge of fellow fport{men fuggeft- 
ed, the author feels the work to be yet very imperfect. 
Experience, indeed, as well as experiment, has enabled 
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him to correct a few errors; but the whole has other- 
wife ferved only to convince him that he knows lefs of 
the fubje& of his treatife, than he imagined he knew 
when he before offered it to the public. 

Confcious of this, the author now requefts a commu- 
nication, through the bookfeller, of any information 
which experience or profeffional knowledge may be 
able to furnifh, of any hints for the improvement of the 
work, or of any cenfure of its inaccuracies. If there- 
fore what is now offered to the public, {hall be a fecond 
time fo far approved as to encourage an attempt to ren- 
, der it more worthy of notice, the advantage which 
may be derived from any fuch communication, will be 
made ufe of for that purpofe, and acknowledged by the 
author. 

The ideas fuggefted in the following fheets, refpeét- 
ing the fhot of fowling-pieces, contrary to the opinion 
received and eftablifhed among gunfmiths (a fet of 
men, who, by the way, have little or noting to do with 
the manufacture of the moft important part of the ins 
{trument), may be termed, not improperly, the AZta- 
phyfic of the Art. 

The forger and the gunfmith together complete the 
inftrument of the chafe: but the fportfman who applies 
it to its proper ufe, and who ftudies its effects with the 
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fpirit of curiofity and obfervation, without any kind of 
doubt, has the right to give his fentiments, and to pro- 
pofe the refults of his experiments. 

The author begs to be underftood, that what he has 
faid in the courfe of the work, refpecting the fabrica- 
tion of the various parts of fowling-pieces, is not in- 
tended for manufacturers ; he has only endeavoured to 
inform the fportfman in what manner the inftrument to 
which he fo eagerly attaches himfelf in its ufe, is made, 
and of which fo many perfons are completely ignorant. 

And as to the utility of thofe parts of the prefent 
work which relate to the practice of the chafe, the au- 
thor has only to fay, that he never pretended to write 
for finifhed fportfmen, or for thofe who make fhooting 
their principal occupation and amufement ; the daily 
experience of fuch muft fuggeft much more than he has 
dared to fet down. Thofe practical obfervations are 
intended principally for fuch as are in the infancy of 

‘the art: but he ventures to flatter himfelf, that both 
the one and the other may find wherewithal to amufe 
and inftruct. For the practical part of the fubject may 
be confidered, in fome degree, as a matter of fcience ; 
and it may be fuppofed that thofe who excel in the art 
of fhooting, may pofle{s tie knowledge of certain points, 
the whole of which being digefted into a body of rules 


and 
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and inftructions, might form an elementary work, both - 
ufeful and agreeable to fportfmen of every clafs, 

The author, however, has to regret that he is not as 
yet competent to form fuch a work: but the frequent 
practice of a {port which is his chief amufement, may, 
one day or other, enable him to offer fuch to the public, 
along with thofe other additions which enquiry, experi. 
ment, or friendly communication may at a future 
™ period put it in his power to make to the work in 


general. 
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‘TT HE love of {porting feems to be 

inherent in the human race; the 
wants of the individual on the one hand, 
and his amufement on the other, prompt 
him to the chafe. In its exercife, it calls 
forth the nobleft exertions of the man, it 
engages all his faculties; and in purfuit of 
this mimic war, he is at once the hero and 
the monarch of the fields. 

Although humanity, particularly in mo- 
dern times, feems to fhrink at the practice 
of the chafe; yet in times the moft enlight- 
ened, it has found its advocates, Poetry 
hath confecrated its eulogies. Hiftory hath 
ennobled her pages with the names of 
warriors formed under its laws. From it, 

natural 
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natural hiftory hath derived affiftance. 
Sages have recorded its inftitutions. On 
the fame lyre, the Genii of the woods 
celebrate the children of Mars and Latona; 
and conquerors, accuflomed to diétate the 
rules of war, have not difdained to form 
the precepts of the chafe. 

Greece, the country of arts, of fcience, 
and of genius, in the brighteft days of her 
glory, conferred on fportfmen the fame 
homage that fhe paid to the athlete in the 
immortal games; whilft the Mufes of Athens 
fung in heavenly verfe the myfteries of the 
chafe. 

The Romans, conquerors of Greece, 
kindled, at the altar of her genius, that 
taper which afterwards conducted them to 
the light of fcience. They fung in honour 
of the Gods who prefided over the fports 
of the field, and taught their intrepid youth 
to declare war again{t the inhabitants of the 
woods. Horace, the poct of the Graces 
and the painter of Reafon; the fublime 
Virgil, and the tender Ovid, have each of 
them foothed the labours of the hunter with 

his 
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his mellifluent ftrains. The tranquil days | 
of Auguftus faw entire poems {pring up to 
encourage its ardour; and whilft the arts 
themfelves loft their fplendour, the chafe 
continued to receive from poetry her accuf- 
‘tomed tributes, even under the reign of 
emperors, who, notwithftanding the obli- 
quity of their natural difpofitions, ftill ap- 
peared to intereft themfelves in the culti- 
vation of the fciences, and the general in- 
terefts of mankind. 

Europe, after the irruption and conquefts 
of the northern race, was for a long time 
enveloped with the clouds of ignorance. 
But the dawn of fcience and the light of 
reafon had no fooner given day to Gothic 
barbarifm, than the chafe partook of their 
enlivening rays, and mankind again de- 
livered themfelves up’ to the fafcinating ar- 
dour of its purfuit. 

The exercife of the chafe is, in truth, fo 
noble in itfelf, that the greateft monarchs of 
the earth have authorized it by their ex-' 
ample; in all ages it hath occupied the 
feifure of heroes themfelves; with them, 

b the 
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the pleafures of the chafe fucceeded the 
toils of war: it is the proper fchool of the 
foldier ; it accuftoms him to fatigue, it pre- 
pares him for affault, it fuftains and feconds 
the courage of the man; in it is found the 
beft relaxation from the cares and bufinefs 
of life; it is the only recreation without effe- 
minacy, and the only one which beftows 
pleafure on its votary without a portion 
of ennui. To enjoy the converfe of his 
own bofom, to fteal from the importunities 
of others, to retire from the vapid amufe- 
ments of the age, man has need of folitude; 
what folitude then is there more varied, or 
more animated, than that which the chafe 
affords? what exercife more wholefome 
for the body? what repofe more foftening 
to the mind? 


Jam undique filve et folitudo magna cogitationis 
incitamenta funt. 

Experieris non Dianam magis montibus quam 
Minervam inerrare. 


C. Prin. Sec. 
In the preface to the former edition of 


this work, a hint was thrown ont to anti- 
quarians 
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quarians in general, that it might be a fub- 
ject of curious refearch, to trace the progrefs 
of invention in the various weapons which 
were made ufe of in the chafe, before the 
invention of fire-arms.. We ftill think the 
fubje&t worthy of enquiry; and the more 
fo, when we confider the fuperficiality and 
frequent inaccuracy of thofe works which 
have hitherto treated of it. In thefe days, 
when invention feems to be exhaufted, when 
new topics are no longer to be found, and 
when, in confequence, we fee the firft lite- 
rary abilities employed in gleaning up the 
{craps of former ages, polifhing them from 
the ruft of antiquity, and carefully feparat- 
ing the finer particles from thofe more grofs, 
we are perfuaded, that, with a {mall part of 
that poring labour ufually beftowed on fuch 
topics, a very curious and entertaining col- 
lection of eulogies, poems, inftruétions, 
rules and laws, relating to the various fub- 
jects of chafe, in all ages, and in the coun- 
tries of which we have fufficient account to 
extract materials, might be formed. To 
{peak only of our own country; fince we 

b 2 know 
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know that the fports of the field were 
always congenial to the breaft of a Briton, 
little doubt can be entertained, that his fa- 
vourite and predominating amufement may 
have been fung in ftrains of poetry worthy 
redemption from the mufty fhelf of anti- 
quity, and which, from fuch a refearch, 
might once more fee the face of day, to 
the honour, not only of the ages in which 
they were written, but of the author who 
-compofed them, and to the fame and credit 
of him who fhall be fo fortunate as to reftore 
them to the loft pages of literature. Will 
not the example of Dr. Percy excite the 
labours of fome one? 

To carry the confideration farther, fuch 
an enquiry might be extended to afcertain 
the precife period when the crofs-bow 
fucceeded to the feats of archery, and the 
epocha when that mote complex inftru- 
ment, in its turn, gave place to the fuperior 
effet of the fowling-piece—points not yet 

_ fettled with fufficient accuracy. 
In the comparative excellence of the two 
laft inftruments of chafe, the fowling-piece, 
without 
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without doubt, poflefles great advantages over 
the crofs-bow; it is more eafily managed, it. 
is more expeditious, as well as more de- ' 
ftructive in its effects; but ftill the crofs- 
bow muft be admitted to poflefs one very 
{uperior quality, that of killing without any 
confiderable degree of noife, and thereby 
alarming the game—a circumf{tance much 
complained of by fportfmen in thofe times; 
for it appears by ancient authors, that, upon 
the introduction of the arquebufe in parti- 
cular countries, the noife made by the dif- 
charge had fo frightened and difperfed the 
game, particularly the dea/fs of chafe, that 
they were become very fcarce in thofe dif- 
tricts where the arquebufe was ufed. 

Before the invention of fire-arms, the 
crofs-bow was the principal inftrument in 
the hands of {portf{men, and in much more 
general ufe than the bow and arrow, of 
which it is a modification, and over which 
it was found to poflefs the advantage of 
carrying, both to a greater diftance, and 
with more certainty. Befides, the {fport{man 
could adjuft 4o/ts of different dimentfions to 
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it, according to the fpecies of the game he 
was purfuing. We may thence imagine 
what accuracy of aim was required in the 
crofsbow-man, fince, to fhoot with that 
inftrument, was the fame, at that time, as 
firing a fingle ball with a fowling-piece 
now: and as he never fhot his do/t at a 
flying, and but very feldom at a running 
object, we are aftonifhed to think what 
firength and nicety of vifion muft be re- 
quired to difcover the game on the ground, 
and what addrefs and precaution he mutt 
poflefs, to fupply the defeéts of his inftru- 
ment, compared with thofe ufed_at the 
prefent day. 

The crofs-bow, however, feems to have 
been in ufe after the invention of. the 
arquebufe, and even when this laft had 
been brought to fome degree of perfection, 
and was rendered more manageable, com- 
pared with their firft and Original form, 
Tt appears that it was not until towards the 
end of the fixteenth century, that this in- 
firument was wholly difufed ; at which 
time, the arquebufe was brought to fuch 
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perfection, as to enable the fportf{man to 
{hoot flying: but the precife epocha of this 
circumftance would with difficulty be afcer- 
tained. 
The origin of the invention of the ar- 
quebufe (or by whatever name it was firft 
called) would alfo be a fubje& of curious 
inveftigation, together with the various 
progreflive improvements made in its form 
and ufe; for, like the improvements of the 
prefent day, they had in their time their 
advocates and their enemies: and we fmile 
to fee a grave Spaniard, Nicolas Spadoni, 
arguing at great length, to prove that a 
fowling-piece, fired with a {pring lock and 
a flint, was preferable, in its effects and its 
application to ufe, to the matchlock, which 
was ftill practifed by many at that time, 
and who pretended in its favour, that the 
fire of the match was more quick and 
certain than the other. If there could have 
been any foundation for fuch an opinion, 
what locks muft thofe have been, when 
compared with the various conftructions of 
them at the prefent day! That Spadoni 
b 4 was 
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was right, the praétice of his own days, 
and the improvements of fucceeding times, 
have fufficiently proved ; and we are not 
without hopes to fee fuch an important and 
eflential improvement introduced to the 
fervice of the artillery, 

We can fearcely imagine that fportfmen 
a{pired to fhoot flying when the arquebufe 
was firft applied to its ufe: it muft have 
been with this invention as with all thofe 
others, the perfection of which is only de- 
veloped by degrees, and according to a 
progreffion more or lefs flow, as circum- 
ftances will admit. 

It is, therefore, eafy to conceive, that 
mankind would, at the firft, begin by fhoot- 
ing both the fmaller and the larger game 
with a fingle ball; they would afterwards 
proceed to load ei two or three balls, in 
order to cover a greater furface; they 
would then augment the number of thefe 
balls, decreafing their fizes in due propor-_ 
tion, until at length they would progreflively 
arrive at {mall thot, with which they would 
at firft be content to fhoot the {mall game 
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7” sae the, bi infertile degrees, they 
would be encouraged to fhoot at objects 
both flying and running. Such feemsto be 
the gradation which naturally prefents itfelf 
to the human mind. A difference in thefe 
practices, however, would ftill take place in 
different countries, and amongft different 
individuals; for at this time we find that 
in France there are perfons, who, when they 
fire, place the ftock of the piece againtt the 
centre of the breaft; that in England many 
good {portfmen fhoot with both their eyes 
open at the inftant of drawing the trigger ; 
and Pennant, in his Artic Zoology, informs 
us, that the Pruffian fettlers in the ifle of 
Spitfbergen, who are moft excellent {porti- 
men, have a very peculiar method of pre- 
fenting their piece ; for they do not raife it 
to the fhoulder, but place the butt end be- 
tween their arms and their fide, fixing the 
eye fteadily on the obje& toward which 
they dire& the barrel, 


* We here ufe the fportfman’s term 3 its grammatical 
propriety is very doubtful, 
We 
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We have been thus copious in extend- 
' ing our remarks upon the hint formerly 
thrown out, in the no lefs ferious hopes 
than with, that they may excite the labours 
of fome individual, of more leifure and 
ability than ourfelves, more and more con- 
vinced, as we are, that the enquiries and 
refearches here propofed will, in their re- 
fults, have both their ufe and amufement. 
Farneftly, therefore, wifhing that. thefe 
hopes may not be difappointed, for the 
prefent, it only remains for us to take leave 
of the public, with thanks for their candour 
and kind reception of the former edition 
of this work, and humbly recommending 
to their protection the following fheets, as 
altered and enlarged. 
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Forging of Barrels. 


S the manufacture of barrels varies 
confiderably, we have thought it beft 

to give a detail of the different methods em- 
ployed ; arranging them in fuch an order 
as will render their defeription as clear and 
concile as poflible, and adding fuch obfer- 
B vations 
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vations as we have judged neceflary for 
enabling the reader to decide upon their 
comparative merit. 

To form a barrel in the manner generally 
practifed for thofe denominated common, the 
workmen begin by heating and hammering 
out a bar of iron into the form of a flat ruler, 
thinner at the end intended for the muzzle, 
and thicker at that for the breech; the length, 
breadth, and thicknefs of the whole plate 
being regulated by the intended length, dia- 
meter, and weight of the barrel. This ob- 
long plate of metal is then, by repeated heat- 
ing and hammering, turned round a cylin- 
drical rod of tempered iron, called a mandri/, 
whofe diameter is confiderably lefs than the 
intended bore of the barrel. The edges of 
the plate are made to overlap each other 
about half an inch, and are welded together 
by heating the tube in lengths of two or 
three inches at a time, and hammering it 
with very brifk but moderate flrokes, upon 
an anvil which has a number of femicircular 
furrows in it, adapted to the various fizes of 
barrels, The heat required for welding, is 
the bright white heat which immediately 

1, precedes 
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precedes fufion, and at which the particles 
of the metal unite and blend fo intimately 
with each other, that, when properly ma- 
naged, not a trace is left of their former f{e- 
paration: this degree of heat is generally 
known by a number of brilliant {parks flying 
off from the iron whilft in the fire; although 
it requires much practice and experience to 
afcertain the degree of heat required for 
welding iron, which poffefles various quali- 
ties, and is feldom alike. Every time the 
barrel is withdrawn from the forge, the 
workman ftrikes the end of it once or twice 
gently againft the anvil, in a horizontal di- 
rection: this operation, which the Englith 
artifts term jumping, and the French, oftogue'’s 
ferves to confolidate the particles of the me= 
tal more perfectly, and to obliterate any ap- 
pearance of a feam in the barrel. The may- 
dril is then introduced into the bore or ca- 
vity ; and the barrel being placed in one of 
the furrows or moulds of the anvil, is ham- 
mered very brifkly by two perfons befides 
the forger, who all the time keeps turning 
the barrel round in the mould, fo that every — 
point of the heated portion may come equal- 
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ly under the ation of the hammers.—Thefe 
heatings and hammerings are repeated until 
the whole of the barrel has undergone the 
fame operation, and all its parts are rendered 
as perfectly continuous as if it had been bored 
out of a folid piece. The number of heats 
given to each portion of two or three inches, 
depends chiefly upon the quality of the iron, 
the purer kinds uniting and confolidating 
much more readily and perfeétly than the 
ordinary ones; the very beft, however, re- 
quire at leaft three welding heats. 

Whilft the barrel is in the fire, the French 
workmen have a practice of giving, from 
time to time, flight horizontal ftrokes with the 
hammer to the end they hold in their left 
hand, fo as to communicate to the heated 
part a vibratory motion, that ferves to dif- 
engage from the pores of the metal, and 
throw off, fuch particles as are in a ftate of 
fufion, and therefore not eafily convertible 
into malleable iron: it alfo feparates fuch 
{cales and impurities as form upon, or ad- 
here to the furface. This operation, how- 
ever, can fearcely be neceflary with the firft 
view, where the iron employed is of a pro- 


per 
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heatings and hammerings it has, in that cafe, 
already undergone, thefe heterogeneous and 
impure particles are in a great meafure re- 
moved, and very little left behind except 
the pure fibres, as it were, of the metal. 

The imperfeCtions to which a barrel is 
liable in forging, are of three kinds, viz. the 
chink, the crack, and the faw. The chink is 
a folution of continuity, running lengthwife 
of the barrel. The crack is a folution of 
continuity, more irregular in its form than 
the chink, and running in a tranfverfe direc- 
tion, or acrofs the barrel. The faw differs 
from both : it is a fmall plate or feale, which 
adheres to the barrel by a narrow bafe, from 
which it fpreads out as the head of a nail 
does from its fhank; and, when feparated, 
leaves a pit or hollow in the metal. 

With regard to the foundnefs of the barrel, 
the chink and flaw are of much greater im- 
portance than the crack, as the effort of the 
powder is exerted upon the circumference, 
and not upon the /ength of the barrel. In 
a {word, or bow, the very reverfe of this 
takes place; for if a crack, though but of a 

B3 flight 
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flight depth, occurs in either, it will break 
at that place, when bent but a very little ; 
becaufe the effort is made upon the fibres 
difpofed longitudinally ; whereas if the fault 
be a chink, or even a flight faw, the fword 
or bow will not give way. The flaw is 
much more frequent than the chink; the latter 
{carcely ever occurring but in barrels forged 
as above, in which the fibres of the metal 
run longitudirally ; and then only when 
the iron is of an inferior quality. When 
external and fuperficial, they are all defeéts 
in point of neatnefs only; but when fituated 
within the barrel, they are of material dif 
advantage, by affording a lodgment to moif- 
ture and foulnefs that corrode the iron, and 
thus continually enlarge the excavation un- 
til the barrel burfts, or becomes dangerous 
to ufe. 

The barrel, when forged, is either finithed 
in the manner hereafter defcribed, or made 
to undergo the operation of twifting, which 
is a procefs employed by the French work- 
men on thofe barrels that are intended to be 
of a fuperior quality and price to others ; 
but which, as will be feen in the fequel, is 


very 
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very different from that followed by the 
Englifh workmen in the formation of sheir 
twifted barrels. This operation confifts in 
heating the barrel in portions of a few inches 
at a time, to a high degree of red heat; when 
one end of it is {crewed into a vice, and into 
the other is introduced a {quare piece of iron 
with a handle like an auger; and, by means 
of thefe, the fibres of the heated portion are 
twifted in a fpiral direCtion, that is found to 
refift the effort of the powder much better 
than a longitudinal one. To render this 
operation as complete as poffible, it is necef- 
fary to obferve, that when once the feveral 
portions of the barrel have been twifted, the 
heats that are afterwards given in order to 
confolidate the fibres of the metal in their 
{piral direGtion, by means of the hammer, 
ought not to be very great; otherwife the 
grain of the metal will regain its former 
ftate, and the barrel be no better than it was 
before it underwent the twifting. 
From the procefs it is evident, that to twift 
a barrel in this manner, throughout its whole 
length, it muft be forged near a foot and half 
B 4 longer 
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longer than it is intended to be when finith- 
ed, that a portion at each end may be kept 
cold, fo as to give a fufficient purchafe to 
the vice and twifting inftrument during the 
Operation: thefe portions are afterwards to 
be cut off before the barrel is bored. Or, 
to fave the time and labour this would ne- 
ceflarily take up, two pieces of an old barrel 
may be welded to the muzzle and breech of 
that which is to be twifted, and cut off after 
the operation is finifhed: thefe pieces may 
alfo be made ftronger than ufual, the better 
to fuftain the force of the vice and twifting 
inftrument ; and, in order to give the latter 
a better hold, the muzzle piece may have its 
cavity made of a fquare form. From not 
following one or other of thefe methods, 
the greater number of the French barrels 
Jad to be twifled, are only fo in part, there 
being at leaft fix inches at the muzzle, and 
feven or eight at the breech, which are not 
affeed by the operation. The Englith work- 
men with whom we have converfed upon 
this fubje&, are all of opinion, and feem- 
ingly with reafon, that this proceis of twift- 
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ing, as performed by the French workmen, 
is really injurious to the barrel, by ftraining 
the fibres of the metal. 

To perfons unacquainted with the lofs 
which iron fuffers in forging, it will be a 
matter of furprife that twelve pounds of iron 
are required to produce a barrel, which, 
when finifhed, fhall not weigh more than two 
pounds, or two pounds and a half. But al- 
though a confiderable wafte is unavoidable, 
yet the quantity of it depends very much 
upon the quality of the iron, upon that of 
the coal, and upon the knowledge and dex- 
terity of the workman. By much the greater 
part is confumed in the fire; and the wafte 
here may arife either from the iron being 
impure, from its being kept too long in the 
fire, or from the coal imparting fulphur to 
it, and making it run*: a confiderable por- 


* Tn Spain they cannot work but with charcoal of 
wood ; in France they employ pit-coal charred, or coaks; 
in England they ufe pit-coal without being charred, but 
are very careful to have it of the pureft kind, fome forts 
containing a portion of fulphur and arfenic which render 
the metal altogether unmalleable, or, in the language gi! 
the workmen, poi/on the iron. 
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tion is alfo driven off in the form of fcales 
by the hammer, efpecially when the iron is 
hammered at a low red heat: the remainder 
is taken away in the after operations of bor- 
ing and filing the barrel. Mufquet barrels, 
and thofe for ordinary fowling pieces, are 
all forged of Swedifh iron; that which 
comes from Ruffia being too coarfe and un- 
tractable to be wrought into barrels of any 
kind. 

A circumftance of confiderable impor- 
tance to the excellence of a barrel, is, the 
forging it as near as can be to the weight 
it is intended to be of when finifhed, fo that 
very little be taken away in the boring and 
hling ; for as the outer furface, by having 
undergone the action of the hammer more 
immediately than any other part, is rendered 
the moft compact and pure, we fhould be 
careful to remove as little of it as poffible: 
the fame thing holds, though in a lefs de- 
gree, with regard to that portion of the in- 
fide of the barrel which is to be cut out by 
the boring inftrument. 

Piftol barrels are forged in one piece, and 

are 
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are cut afunder at the muzzles after they 
have been bored; by which there is not — 
only a faving of iron and of labour, but a 
certainty of the caliber being perfectly the 
fame in both, 


CHAP. 
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Boring and Drefing of Barrels. 


HE next operation confifts in giving 

to the barrel its proper caliber: this 

is termed dering, and is performed by means 
of the following machine. 

Two beams of oak, each fix or feven feet 
Jong, and about fix inches {quare, are placed 
horizontally and parallel to each other, by 
having each of their extremities mortifed 
upon an upright piece, which is of equal 
ftrength, about three feet high, and firmly 
fixed. Between the horizontal pieces there 
intervenes a {pace of three or four inches, 
in which a piece of wood is made to flide, 
by having at either end a tenon that is let 
into a groove which runs on the infide of 
each beam its whole length. Through this 
liding piece there is driven, or rather {crew- 
ed, in a perpendicular direCtion, a ftrong 
| pin 
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pin or bolt of iron, having at its upper end 
a round hole or eye large enough to admit 
the breech end of the barrel, which is fe- 
cured in it by means of a piece of iron that 
ferves as a wedge, and a vertical {crew that 
pales through the upper part of the eye, 
or hole. To a ftaple in one fide of the flid- 
ing piece, there is faftened a chain, which 
runs between the two horizontal beams, and 
pafling over a pully at one end of the ma- 
chine, has a weight which may be hooked on 
to it at pleafure. Immediately above this 
pully, and between the ends of the beams, 
there is fixed an upright piece of timber, 
whofe upper end is perforated by the axis 
of an iron crank that is furnifhed with a 
{quare focket; the other axis being fupported 
by the wall, or by a ftrong poft, and loaded 
with a heavy wheel of caft iron, to give it 
force: the axes of this crank are in a line 
with the eye of the bolt already mentioned. 
The borer being fixed into the focket of the 
crank, has its other end, which is previoufly 
well oiled, introduced into the barrel, whofe 
breech part is made faft in the eye of the 
bolt; the chain is then carried over the pully, 


and 
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and the weight hooked on; when, the crank 
being turned by the hand, the barrel ad- 
vances as the dorer cuts its way, until the 
inftrument has pafled through -its whole 
Tength. 

The boring d/t isa rod of iron, fomewhat 
longer than the barrel ; one end being made 
to fit the focket of the crank, and the other 
being furnifhed with a cylindrical plug of 
tempered fteel, about an inch and a half in 
length, and having its furface cut in the 
manner of a perpetual fcrew, the threads 
(which are five or fix in number) being flat, 
about a quarter of an inch in breadth, and 
running with very little obliquity. The fur- 
rows are of the fame breadth as the threads, 
and of a fufficient depth to let the metal cut 
out by the latter, pafs through them eafily, 
fo as to keep the inftrument free. This form 
gives the bit a very ftrong hold of the metal; 
and the threads being fharp at the edges, 
{coop out and remove every roughnefs and 
inequality from the infide of the barrel, and 
render the cavity {mooth and equal through- 
out. A number of bits, each a little larger 
than the preceding one, are afterwards fuc- 

ceflively 
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ceflively pafled through the barrel in the 
fame way, until it has acquired the intended 
caliber. 

The borer heats the barrel very much, efpe- 
cially the firft time it is pafled through ; and 
generally warps it more or lefs. To prevent 
this in fome meafure, the barrel is covered 
with a cloth,which, by being kept conftantly 
wetted, hinders the barrel from becoming too 
warm, and alfo preferves the temper of the 
boring bit. The borer is likewife withdrawn 
from time to time, to clear away the fhavings 
of the metal, to oil the d/# afrefh, and to re- 
pair any damage it may have fuftained dur- 
ing the operation. The barrel is carefully 
examined every time a freth dt has been 
paffed through, to fee if it be in the leaft 
warped by the boring ; and alfo to difcover 
if there are any {pots, called by the work- 
men $/acks, on its infide. If it be caft, or 
warped, it is carried to the anvil, where, by 
a few flight ftrokes of the hammer upon the 
convex parts, it is brought perfedly ftraight 
again; this is termed fet/ing up the barrel. 
If, when the barrel is nearly arrived at the 
intended caliber, any dark {pots are perceived 

upon 
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upon its infide by looking through it when 
held up to the light, the part is marked upon 
the outfide ; and, by ftriking it gently with 
the hammer, is driven in fo as to be com- 
pletely removed by repafling the boring in- 
{trument. 

To afcertain the equality of the bore, a 
cylindrical plug of tempered fteel about an 
inch long, highly polithed, and fitting the 
bore exactly, is {crewed upon the end of 
an iron rod, and introduced into the cavity 
of the barrel, where it is moved backwards 
and forwards; and the places being marked 
where it pafles with any difficulty, the bor- 
ing bit is repeatedly paffed until the plug 
moves through every part with equal eafe. 

The equality of the bore is fo effential to 
the excellence of a piece, that the greatelt 
accuracy in every other particular will not 
~compenfate for the want of it. Any perfon 
who withes to know the metit of his piece 
in this refpeét, may do it with tolerable ac- 
curacy, by means of a plug of lead, caft on 
a rod of iron or wood; or even by a muf- 
quet ball filed fo as to fit the bore exactly, 
and pufhed through the barrel by the ram- 

rod, 
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rod, care being taken not to ufe an iron ram. - 
rod, or much force, left the ball be flattened, 
and an artificial difficulty created. 

It now remains to f{mooth the infide of 
the barrel, and remove the marks left by the 
boring inftrument. This operation is termed 
Jine boring. The inftrument with which it 
is performed, refembles in its general form 
the boring bits already defcribed; the cut« 
ting portion of this, however, is a {quare 
broach, ten or twelve inches in length, highly 
polifhed, and very fharp, whereby it cuts 
the metal very fmoothly. As it is found to 
cut more imoothly and equally when only 
two of its edges are allowed to work, the 
other two are covered by flips of paper, well 
oiled, being laid along one of its fides; one 
or more additional flips being put on every 
time the inftrument is paffed through the 
barrel. This inftrument is repeatedly pafled 
through the barrel, from breech to muzzle, 
and from muzzle to breech, until the infide 
prefents to the eye a perfectly equal and po- 
lifhed furface: the barrel is alfo examined 
at each time, and, if neceflary, /e¢ wp in the 


manner already defcribed. It is very eflen- 
C tial 
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tial to the perfection of the fine boring, that 
the inftrument employed be forged perfectly 
true, and that it has not been caft or warped 
in the tempering. 

The barrel may now be confidered as 
quite finifhed with regard to its infide ; at 
leaft it has nothing more done to it by the 
maker. ‘The gunfmiths, however, generally 
make it undergo a farther operation of po- 
lifhing, the good effets of which are very 
doubtful, as will be evident from the man- 
ner in which it is performed. Upon a rod 
of iron fomewhat longer than the barrel, 
they caft a cylinder of lead five or fix inches 
long, which they file fo as to fit the bore 
exaQtly : this is then covered with very fine 
emery and oil; and being introduced into 
the barrel, is wrought backwards and for- 
wards through its whole length, until the 
cavity has acquired a high degree of polith. 
Now it is fearcely poflible for this inflrument 
to be wrought by the hand, in fuch a fteady 
and equal manner as not to prefs more upon 
fome parts of the barrel than upon others. 
Befides, the exquifite polifh which is pro- 
duced by this operation, lafts but for a fhort 

time 3 
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time; and the polifh it received from the 
hands of the maker feems fully fufficient for 
every ufeful purpofe. 

The barrel is now in a condition to re- 
ceive its proper form and proportions exter- 
nally, by means of the file. To do this with 
accuracy, four flat fides or faces are firft 
formed ; then eight, then fixteen; and fo 
on, until it is made quite round ; except the 
reinforced part, which, in moft of the mo- 
dern work, is left with eight fides**. In this, 
however, different gunfmiths exercife their 
own fancy and tafte, both with refpe& to 
the number of fides and the length of the 
reinforced part. 

It is abfolutely neceffary to the foundnefs 
of a barrel, that it thould be of an equal 
thicknefs on evety fide ; or, in the language 
of the workmen, a barrel ought to be perfeélly 
upright. In ortled to arrive as nearly as pof- 


* This octagonal form of the reinforced part, is cer= 
tainly more elegant than the round one formerly in ufe, 
But it adds to the weight of the barrel, without increaf- 
ing its ftrength; for the effort of the powder will be 
always fuftained by the thinneft part of the circumference, 
without any regard to thofe places that are thicker than 


the reft. 
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fible to this perfect equality, the gunfmiths 
employ an inftrument which they call a com- 
pa/s. It confifts of an iron rod bent fo as 
to form two parallel branches about an inch 
diftant from each other. One of thefe branches 
is introduced into the barrel, and kept clofely 
applied to the fide by means of one or more 
fprings with which it is furnifhed : the other 
branch defcends parallel to this, on the out- 
fide, and has feveral fcrews pafling through 
it with their points directed to the barrel, 
By ferewing thefe until their points touch 
the furface of the barrel, and then turning the 
inftrument round within the bore, it is feen 
where the metal is too thick, and how much 
it muft be reduced in order to render every 
part of the barrel perfedtly equal throughout 
its circumference. Thisrinftrument may be 
made fufficiently long to reach the whole 
Jength of the barrel; but it will be more 
convenient, as well as more exaét, to have 
it little more than half the length; and to 
introduce it firft at one end, and afterwards 
at the other, of the barrel. 
The compafs, however, is an inftrument 
fo extremely imperfeét in its own Baere, 
~ that’ 
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that it requires very delicate management, | 
even when of the beft conftru@ion, to thew 
the equality of the barrel to any degree of 
accuracy.—The gunfmiths have all of them 
compafles of different conftrutions, each of 
whom fails not to praife his own as the beft. 
But that invented by Manton is the beft of 
the kind which we have feen. | 

Some perfons, inftead of drefling the out- 
fide by means of the file and compafs, do it, 
at leaft the round part, by turning in a lathe. 
This method is without doubt more expedi- 
tious than that juft defcribed; but it is by 
no means certain that it is equally fafe, or 
even equally exact. It is impoffible to pre- 
vent a fpindle that is the length of a gun 
barrel, from fpringing confiderably under 
the tool employed to reduce or fmooth the 
barrel in turning; and, accordingly, it is 
found that barrels are often more warped in 
the turning, than in any of the borings they 
have undergone; and that, from their greater 
thinnefs at this time, they cannot be /e up 
as before without danger of ruining them 
entirely. 

When the barrel is completely dreffed and 

Ce {moothed 
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{moothed on' the outfide, the French worke 
men proceed to folder on the loops and aim, 
before they breech the barrel; for, as they 
ufe hard folder, the degree of heat neceflary 
in the operation, produces a roughnefs ‘on 
the infide of the barrel oppofite to the places 
where they are fixed; and this is fometimes 
fo confiderable as to require the five boring 
inftrument to be again paffed through the 
barrel, which could not be done after the 
{crew is formed for the breech, without in- 
juring the threads. The Englifh workmen, 
however, faften on the loops, &c. with Soft 
folder, which is found quite fufficient for the 
purpofe; and as the heat required for this’ 
does not affect the infide of the barrel, they 
have the choice of doing it either before or 
after the breeching, as is moft convenient to 
themfelves. 

To form the fcrew in the breech end of 
the barrel, the firft tool employed is a plug 
of tempered fteel, fomewhat conical, and 
having upon its furface the threads of a male 
{crew. ‘This tool, which is termed a /crew 
tap, being introduced into the barrel, is 
turned from left to right, and back again, 

until 
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until it has marked out the three or four 
firft threads of the fcrew: another lefs co- 
nical ¢ap is then introduced ; and when this 
has carried on the impreffion of the fcrew 
as far as it is intended to go, a third ap is 
employed, which is nearly cylindrical, and 
{carcely differs from the plug of the breech 
which is intended to fill the ferew thus form- 
ed in the barrel. 

The breech p/ug has its {crew formed by 
means of a fcrew plate, made of tempered 
fteel, and has feveral female {crews corre- 
fponding with the zaps employed to form 
that in the barrel. A plug of feven or eight 
threads is fufficiently long ; and the threads 
ought to be neat and fharp, fo as to fill com- 
pletely the turns made in the barrel by the 
tap. The breech plug is afterwards ca/e- 
hardened, or has its furface converted into 
fteel, by being covered over with fhavings 
of horn, or parings of horfe hoof,-and kept 
red-hot in the fire for fome time, after which 
it is plunged into water. 

The laft operation is that of colouring the 
barrel, previous to which it is polifhed with 
fine emery and oil, until it prefents to the 

C 4 eye, 
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eye, throughout its whole length, and in 
whatever direction we obferve it, a perfeQly 
{mooth, equal, and f{plendid furface. Former- 
ly, barrels were coloured by expofing them 
to a degree of heat which produced an 
elegant blue tinge ; but as this effec arifes 
from a degree of calcination taking place 
upon the furface of the metal, the infide 
of the barrel always fuffered by under- 
going the fame change. This, therefore, 
added to the painful fenfation excited in the 
eye by looking along a barrel fo coloured, 
has caufed the practice of blueing to be dif- 
ufed for fome time paft, Inftead of it, bar- 
rels are now drowned, as it is termed. To 
do this, the barrel is rubbed over with aqua 
fortis or fpirit of falt, diluted with water, and 
laid by until a complete coat of ruft is formed 
upon it; a little oil is then applied; and the 
furface being rubbed dry, is polifhed by 

means of a hard brufh, and bees wax. 
When the barrels intended for a double- 
barrelled piece are dreffed to their proper 
thicknefs, which is generally lefs than for 
fingle barrels, each of them is filed flat on 
the fide where it is to join the other, fo that 
they 
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they may fit clofely together. Two corre- 
{ponding notches are then made at the muz- 
zle and breech of each barrel; and into thefe 
are fitted two {mall pieces of iron, to hold 
them more ftrongly together. The barrels 
being united by tinning the parts where 
they touch, the 7s are fitted in, and made 
fafi by the fame means. Thefe ribs are the 
triangular pieces of iron which are placed - 


between the barrels, running on the upper: ae 


and under fides their whole length, and : 
ferving to hold them more firmly together, 
The under rib is a late improvement, and 
is found more. effe@tually to prevent ‘the 
barre's from warping. When the barrels 
are thus joined, they are polifhed and co- 

Joured in the manner already defcribed. 
Great care fhould be taken that the bar- 
rels intended to be joined in this way, be 
perfectly upright, and that both be of the 
fame thicknefs and ftrength ; for, if but a. 
very trifling inequality in this refpe& takes 
place, the weaker barrel will yield to the 
ftronger : the warping.from this caufe has 
been fometimes fo confiderable, as to render 
one of the barrels altogether ufelefs. To 
bring 
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bring every part of the circumference of 
each barrel as nearly as poflible to an equal 
ftrength, fo that the force of the explofion 
may not ftrain one part more than another ; 
that fide where the barrels touch each other, 
muft be fo reduced, that the partition be- 
tween the two calibers be no thicker than 
either barrel was at the fame place before it 
was filed to join in this manner. 

Formerly, the double-barrelled pieces were 
made with one barrel lying over the other, 
each barrel having a feparate pan, hammer, 
and hammer-{pring ; but there was only 
one cock for both. The barrels were there- 
fore made to turn round at the place where 
their breeches joined with the ftock ; fo that, 
as foon as one was fired off, the other could 
be brought into its place, by prefling with 
the right hand a {pring moved by the guard, 
whilft with the left the barrels were turned 
upon their common axis: as foon as the 
charged barrel was thus brought into its 
proper fituation, the fpring defcended into 
a notch, and kept it firm. From the de- 
fcription, it is evident, that all the work 

giving 
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giving motion to the cock, muft be confined 
to the part behind that at which the barrels — 
turn round, and, from its being thus crowded, 
mutt of courfe be more difficult to conftrud ; 
and the time taken up in thus turning the 
barrel round, almoft renders the fecond bar- 
rel ufclefs. 

In the fame way, three, and even four 
barrels, have been mounted upon one ftock; 
but as thefe pieces are intolerably heavy, and 
do not, any more than thofe juft defcribed, 
poffefs any real advantage over the double- 
barrelled pieces that do not turn round, we 
fhall forbear entering into any further de- 
{cription of them. 

But a better mode was afterwards in- 
vented for double-barrelled pieces of this 
defcription ;; the barrels did not turn round 
upon an axis, they were fixed one over the 
other; and each had-a feparate lock and 
trigger, that for the under barrel being con- 
fequently placed lower than the other. Still, 
although pieces of this conftru€tion poffefs a 
great advantage over thofe that turn round, 
in the quicknefs of their firing ; yet they 

are 
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are fubjec&t to one inconvenience from which 
the others are exempt, and which takes place 
in the under barrel ; for that being fired 
under the fame line of aim withthe upper 
one, mutt neceflarily fhoot low. 


CHAP, 
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CHAP, Il, 


Improvements in the Manufaéiure of Barrels. 


Hs G defcribed, we hope with 
fuficient clearnefs, the feveral pro- 
cefles gone through in the manufa@ure of 
ordinary barrels, and the methods of finith- 
ing, which are equally adapted to every fort; 
we now proceed to give an account of a 
great variety of rea/, as well as Jancied im- 
provements, that have been fuggefted and 
practifed at different times ; beginning with 
the ¢wz/fed barrels, as made by the Englith 
workmen. 

Thefe barrels are defervedly celebrated for 
their fuperior elegance and ftrength, as well 
as for the accuracy with which they throw 
either ball or thot. The iron employed 
in them is formed of Jiubs, which are old 

I horfe- 
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horfe-fhoe nails, procured from country far 
riers, and from poor people who gain‘a fub- 
fiftence by picking them up on the great 
roads leading to the metropolis. ~ Thefe are 
originally formed from the fofteft and 
tougheft iron that can be had; and this is 
{till farther purified by the numerous heat- 
ings and hammerings it has undergone in 
being reduced from a bar into the fize and 
form of nails. They coft about ten fhillings 
the hundred weight, andtwenty-eight pounds 
are required to make a fingle barrel of the 
ordinary fize. A hoop of iron about an 
inch broad, and fix or feven inches diame- 
ter, is placed perpendicularly; and the /ués, 
previoufly freed from dirt by wafhing, are 
neatly piled in it, with their heads outermoft 
‘on each fide, until the hoop is quite filled 
and. wedged tight with them; the whole 
refembling a rough, circular, cake of iron. 
This is put into the fire until it has acquired 
a white heat; when it is hammered either 
by the ftrength of the arm, or by the force 
of machinery, until it coalefces, and becomes 
one folid mafs of iron : the hoop is then re- 
moved, and the heatings and hammerings 

repeated 
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repeated until the iron, by beingthus wrought 
and kneaded, is freed from every impurity, and 
rendered very tough, and clofe in the grain; 
the workman then proceeds to draw it out 
into pieces of about twenty-four inches in 
length, half an inch or more in breadth, and 
half an inch in thicknefs. 

Thefe pieces, however, are not all of the 
fame thickne/s; fome being more and others 
lefs than what we have mentioned, accord- 
ing to the propofed thicknefs of the barrel, 
and that part of it which the piece is in- 
tended to form. One of thefe pieces being 
heated red-hot for five or fix inches, is 
turned like a cork-ferew, without any other 
tools than the anvil and hammer. The re- 
maining portions are fucceflively treated ine. 
the fame manner ; until the whole piece is 
turned into a fpiral, forming a tube whofe 
diameter correfponds with that of the in- 
tended barrel. Four of thefe are generally 
fufficient to form a barrel of the ordinary 
length, which is from 32 to 38 inches; and 
the two which form the breech, or reinforced 
part, are confiderably thicker than thofe 
which conftitute the fore part, or muzzle of 

6 the 
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the barrel. The workman firft welds one 
of thefe tubes to a part of an old barrel, 
which ferves as a handle. He then pro- 
ceeds to unite the turns of the fpiral to each 
other, by heating the tube two or three inches 
at a time, to a bright white heat, and ftrik- 
ing the end of it feveral times againft the 
anvil, in a horizontal dire€&tion, and with 
confiderable force: this is termed jumping 
the barrel ; and the heats given for the pur- 
pote, are called jumping heats. A mandril is 
then introduced into the cavity; and the 
heated portion is hammered lightly, to flat- 
ten the ridges or burrs raifed by the jumping 
at the place where the fpirals are joined. 
As foon as one piece is jumped its whole 
length, another is welded to it, and treated 
in the fame manner, until the four pieces 
are united ; when the part of the old barrel, 
being no longer neceflary, is cut off. The 
welding the turns of the fpiral is performed 
exaCtly in the fame manner as defcribed 
(p. 3 and 4) for plain barrels, and is repeated 
three times. The barrel is afterwards finifhed 
in the fame way as a common one. Stub 
iron is alfo wrought into plain barrels,which, 

as 
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as they require a great deal lefs labour, 
are only half the price of the swifed 
ones, 

The Canons @ ruban, or ribbon barrels, of 
the French, very much refemble the Englifh 
twifted barrels. The procefs purfued in 
their formation is confiderably more operofe 
than that juft defcribed, but feems to be far 
from poflefling any advantage over it, as will 
be evident from a defcription of the former, 
which we here fubjoin. A plate of iron, 
about the twelfth part of an inch in thicknefs, 
is turned round a mandril, and welded its 
whole length, in the fame manner as a plain 
barrel. Upon this fmall and light barrel, 
which is called the dining, a ftripe or plate 
of iron, about an inch in breadth, and bevel- 
led off at the edges, is rolled in a fpiral di- 
rection, by means of fucceflive heats: this 
fpiral is termed the ribbon, and its thicknefs 
muft correfpond with the part of the barrel 
it is to conftitute. As a ribbon of fufficient 
length to cover the lining from one end to 
the other would be very difficult to manage, 
itis formed in feveral pieces; and as foon as 

1 one 
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one piece is nearly rolled on, another is 
welded to the end of it, and the operation 
continued until the whole of the lining is co- 
vered. The edges are bevelled fo. much, that 
one edge overlaps the other about a quarter 
ofan inch. When the 7/dé0n is all rolled on, 
the barrel is heated by two or three inches 
at a time, and the turns of the fpiral united 
to each other and to the lining, by being 
welded in the fame manner as a twifted or a 
plain barrel *, but requiring more care and 
accuracy in the operation. It is afterwards 
bored fo that almoft the whole of the lining 
is cut out, and fearcely any thing left 
except the ribbon with which it was 
covered. 

The acknowledged fuperiority of twifted 
and ribbon barrels over plain ones, has in- 
duced fome perfons to counterfeit them, 
by colouring plain barrels fo as to fhew a 
{fpiral line running from one end to the 
other. This is done by winding a thread 


* From the conftruction of ribjon barrels, itis evident 
that the operation of jumping is not admifhible in them. 


Or 
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or ftring in a fpiral direction round a plain 
barrel, and then wetting the ftring with the 
diluted aqua fortis, or fpirit of falt, fo 
that a coat of ruft may be formed where 
the ftring touches: when the acid is applied 
a fecond time over the whole barrel, the 
part over which the ftring was applied, by 
being more rufted than the reft, fhews a 
dark line winding round the barrel, and 
renders it, when finifhed, fcarcely diftin- 
guifhable from a twifted or ribbon barrel. 
Other barrels are, by the fame means, 
clouded in an irregular manner, fo as to re- 
femble thofe formed of ud iron. To prove 
whether or not a barrel is really what it 
appears to be, we need only fix upon any 
part on the under fide, that is covered by 
the ftock, and having cleared it, if necef- 
fary, with a fine file, apply a feather dip- 
ped in aqua fortis, which in a little time 
will render the fibres of the metal diftin@ly 
vifible, in whatever direétion they run. 
In examining the French twifled barrels, 
however, we muft not make the trial near 
either the breech or the muzzle, as we have 
already obferved, that thefe barrels are 

D2 feldom 
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feldom twifted throughout their whole 
length. ? 

An ingenious workman called Barrois, 
formerly eftablifhed at Paris, and but lately 
dead, having confidered the eftimation in 
which ribbon barrels were held, invented 
a new fort, which he called wired barrels, 
His method was this. Upon a thin barrel, 
forged, filed, and drefled as ufual, he 
rolled, in a fpiral dire€tion, and as clofely as 
poflible, a tempered iron wire, about the 


thicknefs of a crow quill; the firft layer | 


covering only the fortified or reinforced 
part. ‘The turns of the wire were foldered 
to each other, and to the barrel, with a par- 
ticular compofition which he kept a fecret. 
He then filed the wired part fo as to 
render it fmooth and bright, but not fo 
much as to weaken it; and applied a fecond 
layer of wire, which covered the firft, and 
extended two-thirds of the length of the 
barrel: the fecond layer being foldered and 
brightened like the firft, he added a third 
that covered the two firft, and reached quite 

to the muzzle. 
This procefs of the Sicur Barrois is 
ans 
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ingenious; and Monf. de Marolles fays, 
that one of thefe barrels which was forced — 
in the proof, warped and fwelled out with- 
out burfting. But, however plaufible the 
contrivance may be, it is certain that thefe 
barrels are liable to imperfections from 
which the greateft addrefs and care of the 
workmen cannot entirely free them. Wire 
is drawn from the bar without heat, and 
it is not improved in the fmalleft degree by 
the operation ; thefe barrels have, therefore, 
no claim to preference on account of the 
quality of the metal, which is really no 
better than that of which the ordinary bar- 
rels are made. 

No metal has yet been found equal to 
iron, for making gun barrels; and as the | 
{pace occupied by the folder in the barrels 
of the Sieur Barrois is nearly equal to 
that taken up by the wire, the ftrength of 
the barrel is confiderably lefs than if the 
whole had been formed of iron only. In- 
dependent of the defects that may occur in 
the wire itfelf, there will always be little 
cavities between its turns, which will not 

D 3 be 
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be completely filled by the folder. Befides, 
as this wiring was performed by the Sieur 
Barrois upon a barrel that had been previ- 
oufly bored and drefled within, the repeated 
confiderable heats it was neceffarily expofed 
to in the foldering, if they did not warp 
it, at leaft rendered it fo rough on the 
infide, that it required to be fine-bored af- 
terwards. The only fuperiority, therefore, 
which they could be faid to poflefs, was, 
their beautiful appearance when finifhed; 
and this was greatly overbalanced by the 
circumf{tances mentioned, and by the ex- 
travagance of their price, a fingle barrel 
amounting to 120 French livres, or 51. 
fterling, and a double barrel to twice that 
fum. Their fale, however, by no means 
anfwered his expectations, and fince his 
death no other perfon has thought of mak- 
ing them. With regard to the treble proof 
to which the Sieur Barrois pledged him- 
felf in his Profpectus, publifhed in 1771, 
to fubmit his barrels, it is never refufed by 
the gunfmiths of any country, provided 
the harrels be of a fuitable thicknefs ; and 

thofe 
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thofe of Barrois were even thicker than or- 
dinary. | 

The Spanith barrels have always been 
held in great efteem, as well on account of 
the quality of the iron, which is generally 
confidered as the beft in Europe, as becaufe 
they poflefs the reputation of being forged 
and bored more perfeétly than any others. 
It fhould be ebferved, however, that, of the 
Spanifh barrels, thofe only that are made 
in the capital are accounted truly valu- 
able; in confequence of which a great 
many have been made at other places, ef- 
pecially in Catalonia and Bifcay, with the 
names and marks of the Madrid gunfmiths: 
they are alfo counterfeited at Liege, Prague, 
Munich, &c. and a perfon muft be a very 
good judge not to be deceived by thefe 
{purious barrels. 

Notwithftanding there have always been 
excellent gunfmiths at Madrid, yet the 
barrels which bear the higheft price, and 
are the moft fought after by the curious 
in this way, are thofe made by artifts who 
have been dead for many years; though 

D 4 perhaps 
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perhaps this preference has no better foun~ 
dation than the common prejudice in fa- 
vour of things that are the produ@ions of 
remote ages or diftant countries: Major e 
longinquo reverentia. Such are the barrels 
of Nicolas Biz, who was famous at Ma- 
drid in the beginning of this century, 
and died in 1724: thofe he made in the 
former part of his life are the moft ef 
teemed. ‘The barrels of Fuan Belen, and 
Juan Fernandez, cotemporaries of Nicolas 
Biz, are not lefs prized; and in France 
all of them fell for 1000 livres, or 431, 
15s. fterling. Thofe of Diego E/quibel, 
Alonzo Martinez, Gabriel Agora, Agofiin 
Oriiz, Mathias Vaéra, Luis Santos, Fuan 
Santos, Francifco Garcia, Franeifeo Targarone, 
Fofeph Cano, and N. Zelaya, all of them 
celebrated workmen, who fucceeded thofe 
already mentioned, in the order of their 
names, are alfo in great requett. 

Of the artifts now or lately living at 
Madrid, the moft celebrated are, Francifca 
Lopes, Salvador Cenarro, and Miguel Zeguar- 
ra, gunimiths to the king: Jidoro Soler, 

and 
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and ‘fuan de Soto, have alfo great reputa-_ 


tion, The barrels of thofe living work- 
men fell for 300 French livres, or 
fomewhat more than 131. fterling, which 
is the price paid for thofe made for the 
king and royal family. They are proved 
with a treble charge of the beft powder, 
and a quadruple one of fwan or deer fhot, 
At Madrid, and throughout all Spain, the 
manufacture of barrels is not, asin this and 
moft other countries, a feparate branch of 
the gun-makinge bufinefs; but the fame 
workman makes and finifhes every part 
of the piece. 

After the barrels of Madrid, thofe of 
Buftindui and St. Olabe at Placentia in Bif- 
cay; and of Yean and Clement Pedroefeva, 
Eudal Pous, and Martin Marechal, at Bar- 
celona, are the moft efteemed; thefe ufu- 
ally fell in France for 80 Fitch livres, or 
gl. 10s. fterling. 

Almoft all the barrels made at Madrid 
are compofed of the old fhoes of horfes 
and mules, collected for the purpofe, They 
are all welded longitudinally; but inftead 

of 
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of being forged in one plate or piece, as 
in other countries, they are made, like the 
Englifh twifted barrels, in five or fix de- 
tached portions, which are afterwards welded 
one to the end of another, two of them 
forming the breech, or veinforced part of 
the barrel. We may form fome idea of 
the very great purity to which the iron 
is brought in the courfe of the operation, 
when we are told, that to make a barrel, 
which, rough from the forge, weighs only 
fix or feven pounds, they employ a mafs 
of mule-fhoe iron weighing from forty to 
forty-five pounds; fo that from thirty-four 
to thirty-eight pounds are loft in the heat- 
ings and hammerings it is made to undergo 
before it is forged into a barrel. 

The advantages which the Spanith work- 
men allege to refult from this method of 
forging the barrel in feveral pieces, are, 

Firft,—That the iron, by being forged 
in f{maller portions, is the better wrought 
and purified. 

Secondly,—That fhould a defect be dif- 
covered in any one of the pieces after be- 

ing 
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ing turned into a cylinder and welded, 
they can rejeét that one, and fubftitute — 
another. 

Thirdly,—That by proportioning the 
thicknefs of each piece to the part of the 
barrel it is intended to occupy, very little 
is left for the file to do. 

The fir of thefe advantages is very 
trifling; for the divifion is not, as in the 
cafe of fiubs, fo minute as to expofe to 
the ation of the fire and the force of the 
hammer, a furface confiderably greater 
than if the barrel had been forged in a 
fingle piece. The /fecend is not confined 
to barrels forged in feparate pieces; for if 
a defect be obferved at any part of a barrel 
that is forged in a fingle piece, the part 
can be cut out, and the ends of the found 
pieces joined, or a new piece welded be- 
tween them, With regard to the third, 
it may, perhaps, be ufeful to forge the 
reinforced part in ome piece, and the reft 
of the barrel in another; but it certainly 
cannot be neceflary for the fame reafon to 
forge it in five or fix pieces, 

This 


44 AN ESSAY 


This, however, is not the only thing 
in which the Spanifh workmen differ from 
thofe of other countries. Inftead of mak- 
ing the plate overlap a /#//e where it is join- 
ed, they give it another complete turn, fo 
that every Spanifh barrel may be faid to 
be double throughout. The different por- 
tions are alfo forged, fo that the grain of - 
‘the iron, inftead of being longitudinal, is 
difpofed circularly, and follows the round 
of the barrel in fuch a manner as to give 
the effect of a ribbon or twifted barrel. 
They do not regulate the thicknefs of the 
barrel by means of the compa/s, but in its 
room employ round rulers to condu& 
the file; and finifh the outfide by turning 
inalathe: perhaps it is owing to this caufe 
that the Spantfh barrels never are fo well 
finifhed on the outfide as thofe of the En- 
glifh and French. | 

Alonzo Martinez de Efpinar, arquebufs 
bearer to’ Philip IV. in a treatife which 
he wrote upon this fubje@t, informs us, 
that ‘Fuan Sanchez de Mirvena, gunfmith 
to Philip II. and the ableft artift of his 

time, 
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time, was the firft who forged barrels in 
feparate pieces, as well as the inventor of _ 
feveral inftruments for dreffing and finith- 
ing them with greater accuracy. Speak~ 
ing of the barrels of this artift, he fays, 
“ bizieronfe grandes pruevas en ellos, y fueron 
“ conocidos por los mejores ;” they fuftained 
extraordinary proofs, and were acknow- 
ledged fuperior to all others, He does 
not, however, inform us what thefe ex- 
traordinary proofs were; but fays of the 
Madrid barrels in general, that in his time 
they were proved, after: being finithed 
within, and before they were filed, with a 
charge of powder equal to the weight of 
the ball which fitted their caliber, and 
four times this weight of large fhot ; and, 
that this proof was repeated three times, 
The Spanith barrels are generally from 
three to three and a half feet long; their 
caliber from 22 to 24*, and their weight 


* In fpeaking of the fize of the caliber, we mean 
by 22 or 24, that fo many balls exactly fitting it 
weigh juft one pound; and every caliber is marked 
in the fame way, 

from 
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from three to three anda half pounds. The 
reinforced part extends two-fifths the length 
of the barrel. At ten of twelve inches 
from the breech is placed a fight, fuch as 
is ufually put upon rifle barrels, or upon 
thofe intended to fhoot ball only, and 
the muzzles are in general a little bell- 
mouthed. Formerly the Spanifh barrels 
were made much heavier than at prefent ; 
and they ought, according to Efpinar, 
to weigh at leaft four pounds and a half, 
if forty inches long, and of the caliber 
we have mentioned. For fome years patt, 
however, they have made them much 
fhorter than this, and they now rarely ex- 
ceed three feet. 

The Spanifh gunfmiths pique themfelves 
upon the very high polifh they give to 
the infide of their: barrels. We have alrea- 
dy expreffed our doubts about the advantage 
derived from this, and are ftill of opinion, 
that if a barrel is fo fmooth as not to /ead*, 


* A barrel is faid to /ead, when it is fo rough 
within, that, after firing, the places where the ball or 
fhot rubbed in their paflage can be perceived, by part 


of the lead being left upon them, 
it 
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it is better to- take it as it comes from the ) 
hand of the manufacturer, than allow the 
gunfmith to praétife any farther operation 
upon it: in fupport of this opinion, Monf, 
de Marolles informs us, that he has feen 
a barrel rough from the borer, throw a 
charge of fhot deeper into a quire of pa- 
per, than another barrel that was highly 
polifhed within, although the length, the 
bore, and the charge were the fame in both. 

Notwithflanding the great reputation of 
the Spanith barrels, however, they are 
httle ufed in France, and ftill lefs in En- 
gland; their awkward form, and their great 
length and weight, being ftrong objections 
to them, efpecially fince they have begun 
to make their pieces fo very fhort and 
light in thefe countries. And from our 
own experience of the Spanith barrels, we 
are convinced, that the avidity with which 
they are fought after by fome perfons, 
and the extravagant prices that are given 
for them, proceed more from a Sancied, 
than from any rea/ fuperiority they poflefs 
over thofe made in this country. 


As 
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As the Spanifh iron, and efpeciaily that 
of Bifcay, is acknowledged tobe of a very 
fuperior quality, and as there is every rea- 
fon to believe that the reputation of the 
Spanifh barrels is more owing to this than 
to any fuperior excellence of the work- 
men; Monf. de Marolles informs us that 
they have tried to work it at Paris, but that 
hitherto the French workmen have not dif- 
covered the precife degree of heat it re- 
quires, which is, no doubt, different from 
that found to fuit the French iron. ‘This, 
he fays, he has learned from the work- 
men themfelves; but he at the fame time 
obferves, that this difficulty is very pro- 
bably owing to their ufing pit-coal, or coaks, 
whilft the Spanifh workmen employ only 
the charcoal of wood; and that, to weld 
the Spanifh iron, a much more moderate 
heat is required than what is afforded by 
pit-coal, and, perhaps, conduted alfo in 
a manner unknown in France. He adds, 
moreover, that, as workmen are obftinately 
attached to the methods they have been 
long in the habit of practifing, it is not 

4 to 
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to be wondered at if they fhould mifcarry 
in their firft trials of any new fcheme; 
but that an expert and intelligent Suki. 
man, who took the neceflary pains, would 
no doubt fucceed where others had failed, 
and this either by employing the charcoal 
of wood, or ftudying the proper manage-~ 
ment of the fire where coaks are ufed. 
In confirmation of this, we know that 
Spanith iron has been wrought in Eneland, 
without any of the difficulties which the 
French workmen are faid to have met with, 
notwithftanding that crude pit-coal alone is 
employed here. 

The Spanifh iron, owing either to its 
{carcity or high price, is not much employ- 
ed in this country. During the late war, 
fome gunfmiths procured it in sclerabe 
quantity, by purchafing from the agents: 
of Spanifh prizes the barrel hoops, which, 
either from the cheapnefs of iron iz Spain, 
or the want of flatting mills, 8c. are unne= 
ceflarily thick and clumfy : this iron had alfo. 
the advantage of being better wrought, 
and purified by the repeated heatings and 

EK hammcr- 
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hammerings required to form it into 
hoops. 

The barrels of Lazaro Cominazzo, called 
after the maker, Lazarini, were formerly 
celebrated throughout the greateft part of 
Europe. They were very long, and of 
a very {mall caliber. Cominazzo lived at 
Brefcia, about a hundred and fifty years ago. 
He did not forge thefe barrels himfelf, but 
he finifhed them with great accuracy, and 
ornamented them in a very rich and elegant 
manner. At the time, however, when thefe 
barrels were in high eftimation, there were 
numerous counterfeits bearing the name 
and mark of Cominazzo; and it requires 
fome acquaintance with the genuine barrels 
notto be deceived by the fpurious ones. 
The true Lazarimi are now to be found only 
in the repofitories of the curious; 

The vanity of poflefling fomething that 
is fingularly curious, the falfe idea that 
whatever is expenfive muft neceflarily be 
good, and fometimes, though rarely, the 
laudable defire of improvement, have all. in 
their turns been the caufes of a variety of 

ex- 
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experiments being made in the manufacture _ 
of barrels. An artift * of this city, whofe 
fuperior excellence in this branch deferves 
to be known to every fportfman, for many 
reafons that might be pointed out, informs 
us, that he has wrought a great deal of 
Spanith iron; that he has forged barrels 
from old fcythes, from wire, from needles, 
and a great many other articles fuggefted 
by the whim of his cuftomers ; he has alfo 
made barrels with a lining of fteel, and 
formed others with a double fpiral of fteel 
and iron alternately ; but that, as far as he 
can determine from thefe numerous trials, 
the ftub iron wrought into a twifted barrel - 
is fuperior to every other. Wherever fteel 
was employed, he found that the barrel nei- 
ther welded nor bored fo perfeGily as when 
iron alone was ufed. 


* Mr. Fuller, of St. John-Street, Clerkenwell. 
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Ye Oi We Sra 


Proofs of Barrels. 


HESE differ in different countries. 

The Spanifh proof, which has al- 

ready been mentioned, is a very fevere one; 
but as it is made before the barrel is filed 
and drefled on the outfide, it is not fatisfac- 
tory. At the royal manufactories of St. 
Etienne and Charleville, in France, there are 
infpectors appointed to fee that no barrels 
are fent out of thefe places, whether for the 
king’s ufe or for public fale, without being 
proved. The firft proof is made with a 
ball exatly fitting the caliber, and an ounce 
of powder. ‘The fecond is made with the 
fame fized ball, and half an.ounce of powder. 
The reafon given for the fecond proof is, 
that the firft may have ftrained the barrel 
fo much, though the injury be not vifible, 
that 
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that it will not bear a fecond trial with a 
{maller charge ; and it is faid there really — 
are fome of thefe barrels which ftand the 
firft proof, and yet give way in the fecond. 
Fowling-piece barrels, both fingle and 
double, are proved only once, with half 
an ounce of powder and a ball fitting their 
bore. ) 

The ufual proof of the Paris barrels is a 
double charge of powder and of thot; that 
is, two, or two anda half drachms of pow- 
der, and two, or two and a half ounces of 
fhot. The Englith Tower proof, and that 
of the Whitechapel company incorporated 
by charter for proving arms, are made with 
a ball of the caliber, and a charge of powder 
equal in weight to this ball: the proof is the 
fame for every fize and fpecies of barrel, and 
not repeated. 

Some gunfmiths pique themfelves upon 
making their barrels undergo a fecond 
proof; but it is proper to obferve, that if 
a barrel bears any afligned proof, it will 
fuftain the fame immediately after, with 
greater fafety than it did at firft, as the metal, 
7 BY from 
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from being warmed by the firft fire, ex- 
pands more readily to the force of the lecond 
explofion. 

Monf. de Marolles, {peaking of the proofs 
of barrels, fays, “A ftronger proof than 
“ordinary might be made by ramming 
“* down at top of the powder, fix or eight 
‘‘ inches of dry clay, in place of a double 
* charge of lead. This is fometimes em- 
*‘ ployed in proving pieces of ordnance, 
“‘ where, inftead of the bullet, two feet of 
“* clay is placed over the powder, by which 
“ the whole force of the explofion is ex- 
‘¢ erted upon the picce.”’ We entirely agree 
with the ingenious author of La Chaffe au 
Fufil, in the opinion, that the proof he men- 
tions would be much ftronger than that 
which is ufually employed; fo much ftrong- 
er, indeed, that we do not believe any barrel 
could withftand it, unlefs the clay was put 
down in the loofeft manner poffible. The 
hardeft rocks are burft afunder by means of 
dry clay ftrongly rammed over the powder 
that is placed at the bottom of a cylindrical 
cavity made in them ; and we certainly can- 

not 
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not expect that a force fufficient to rend in 
pieces immenfe blocks of granite, can be - 
refifted by the comparatively trifling ftrength 
and thicknefs of a gun barrel, 


E 4 CHAP. 


56 AN “ES SAY 


QAR Pace. 


Caufes of Burfling. 


T’ may be fafely afferted, that a good 

barrel very feldom burfts, unlefs it be 
charged too highly, or in an improper 
manner. Whenever, for example, from the 
ball not being rammed home, a fpace is 
left between it and the powder, there is a 
great rifque of the barrel burfting on being 
difcharged. We fay a great rifque, becaufe, 
even under'thefe circumftances, it frequent- 
ly happens that the barrel does not burft. 
If the ball ftops near to the powder, a very 
{mall windage is fuflicient to prevent this 
accident ; and it is very rare that the ball 
touches the barrel in every part of its cir- 
cumference, unlefs it has been driven in by 
force with an iron ramrod, in which cafe it 
moulds itfelfto the cavity, and blocks it up 
CRUE TA 3 com- 
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completely. Should this happen, the barrel, 
however ftrong it is, will burft, even when | 
the {pace between the ball and the powder 
is but very inconfiderable ; and the greater 
the {pace that intervenes, the more certainly 
will this event take place. Mr. Robins, 
when {peaking of this matter, fays, “ A 
“‘ moderate charge of powder, when it has 
“ expanded itfelf through the vacant {pace 
“and reaches the ball, will, by the velocity 
“‘ each’ part has acquired, accumulate itfelf 
“ behind the ball, and will thereby be con- 
“ denfed prodigioufly ; whence, if the bar- 
“rel be not of an extraordinary ftrength in 
“that part, it muft infallibly burft. The 
“truth of this I have experienced in a very 
good Tower mufquet, forged of very tough 
“iron ; for, charging it with twelve penny- 
“ weights of powder, and placing the ball 
“ (loofely ) fixteen inches from the breech ; 
“on the firing of it, the part of the barrel 
“ juft behind the bullet was fwelled out to 
** double its diameter, like a blown bladder, 
** and two large pices of two inches ae 

were burft out of it.” 
Phe. 
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The fame accident will often take place 
from the mouth of the piece being filled 
with earth or fnow, as fometimes happens 
when we are leaping a ditch with the muz- 
zle of the piece pointed forwards; and ifin 
fuch cafes the barrel does not burft, it is 
becaufe thefe foreign bodies ftop it up but 
very loofely. For the fame reafon a barrel 
will certainly burft, if fired when the muzzle 
is thruft into water but a very little depth 
below the furface; the refiftance given to 
the paflage of the inflamed powder through 
the mouth of the piece being, in this cafe, 
much greater than that afforded by the fides 
of the barrel. 

Except in the circumftances mentioned, 
or in cafe of an overcharge, it is, as we 
have before obferved, very rare that a bar- 
rel burfts. Whenever it happens indepen- 
dent of thefe, itis from a defect in the work, 
and that either the barrel has been imper- 
fectly welded, or that a deep flaw has taken 
place in fome part of it; or laftly, that, 
through want of care in the boring or filing, 
it is left of unequal thicknefs in its fides. 

The 
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The laft defe&t is the moft common, efpe- 
cially in low-priced barrels; and as pieces © 
more frequently burft from it, than from 
the other defects, it ought to be particularly 
guarded againft. The elaftic fluid which is 
fet loofe by the inflammation of the powder, 
and which endeavours to expand itfelf 
equally in every dire&tion, being repelled by 
the ftronger parts, aéts with additional force 
againft the weaker ones, and frequently 
burfts its way through them; which would 
not have been the cafe, had the fides been 
of the fame thicknefs and ftrength, and not 
afforded an unequal repercuffion. The weak- 
nefs of any part of the barrel, occafioned 
by the inequality of the caliber, will fill 
more certainly be the caufe of burfting, than 
that produced by the filing ; becaufe, the in- 
flamed fluid being fuddenly expanded at the 
wider part, muft fuffer a comprefficn before 
it can pafs onward, and the whole force is 
then exerted againft the weak place; for 
gunpowder aéts in the radii of a circle, and 
exerts the fame force on every part of the 
circumference of the circle, 


The 
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The conclufion to be drawn from all this 
is, that a thin and light barrel which is per= 
fectly upright, that is, of equal thicknefs in 
every part of its circumference, is much lefs 
liable to burft than one which is confidera- 
bly thicker and heavier, but which, from 
being badly filed or bored, is left of unequal 
flrength in its fides. 

In all that we have hitherto faid upon 
the caufes of burfting, the bad quality of 
the iron has not been taken into account, 
becaufe we have fuppofed that the perfons 
for whofe information this Eflay is chiefly 
intended, do not either purchafe or ufe very 
erdinary barrels; and we do not know any 
means of enfuring againft the defects of a 
barrel, whether arifing from the badnefs 
of the metal, or from the infufficiency of 
the workmanfhip, except by purchafing 
from a gunfmith of eftablifhed reputation, 
and giving a good price for the piece. But 
by this we do not mean to fandtion the 
practice of many of the gunfmiths in the 
fafhion of the day: we are confident in our 
opinion that moft of their barrels are made 

' too 
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toothin; andit may fairly bedoubted whether _ 


they have at all improved the quality of the 
metal. In fome experiments which we made 
with a barrel of the celebrated Lazaro Co« 
MINAZZO, whom we have before had occafion 
to mention, and which was five fect ten 
inches in length, and extremely thin, parti- 
cularly towards the muzzle, it was obferved, 
that the barrel vibrated fo much after the 
explofion of the charge, as to produce a 
whizzing or ringing found that might be 
heard to a confiderable diftance from the bar~ 
rel. And yet this piece, notwithftanding its 
extreme thinnefs, was fired with very high 
charges. ‘The iron appeared to be of an 
extraordinary fine quality, which goes to 
prove that the cohefion of the particles of 
the metal is the force which refifts that of 
the powder; and hence great advantage 
might be drawn to the manufaQure of bar- 
rels, from an accurate knowledge of the force 
of powder, and the velocity of the ball. For 
thefe points being once determined, it might 
be known how ftrong the barrel fhould be, by 
which all unneceflary wafte of metal might 

be 
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be fpared on the one hand, and all danger 
avoided onthe other. For a force equal to 
that which impels the ball is exerted on the 
infide of the piece; and if the barrel has 
not fufficient ftrength to refift this force, it 
mutt of neceflity burft. In the examination of 
thofe principles, fome authors of great emi- 
nence and authority have afferted, that the 
greateft force which the piece has to with- 
ftand, is at the firft inftant of the explofion 
before the ball fenfibly moves out of its 
place, and that this force conftantly dimi- 
nifhes as the ball approaches the muzzle: 
on this fubje&t however we referve our opi- 
nion for a fubfequent difcuffion. 


CHAP, 
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CAR eva 


Of the Recoil, 


ie fire arms of every {pecies, the explo- 
fion is invariably attended with a greater 
or lefs retrograde motion of the piece ; this 
is termed the recoi/, It is only, however, 
when it is exceffive, that it becomes an object 
of attention to the {fportfman, or renders it 
neceflary to determine the caufes from which 
it arifes, fo as to enable the gun{mith to 
avoid or remove them. The moft frequent 
caufe of excefs in the recoil is, the bore of 
the piece being wider at one place than at 
another ; for although this inequality be fo 
{mall as to be imperceptible to the eye, the 
repulfe which the expanding flame meets 


with when paffing from the wider to the. 


Narrower part, renders the recoil much 
greater than it would have been had the 


2 bore 
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bore been perfedtly cylindrical. It is an in- 
variable law in mechanics, that aéfion and 
reaction are equal; it follows, therefore, 
that the weight of the piece being the fame, 
the recoil will be in proportion to the quantity 
of the powder, and the weight of the ball or 
foot ; and that, with the fame charge, the re- 
coil will be in proportion to the weight of the 
piece; or, the lighter the piece, the greater the 
récoil. . 

In plainer language, the impelling force 
of the gunpowder is the firft and moft fim- 
ple caufe of fire arms recoiling; for this 
force acts equally on the breech of the piece 
and on the ball; fo that if the piece and ball 
were of equal weight, and other circum- 
ftances the fame, the piece would recoil 
with the fame velocity as that with which 
the ball iffues out of the piece. 

For the fame reafon, whatever retards the 
exit of the charge operates like an increafe 
of lead, and, by confining the force of the 
explofion the more to the barrel, produces 
a greater recoil ; hence partly it is, that in 
proportion as the barrel becomes foul within 


by 
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by repeated firing, the recoil increafes. A 
Piece will recoil, if, from the breech-plug 
being made too fhort, there remain fome 
turns of the ferew not filled up ; thefe hol- 
lows, wherein a part of the powder is 
lodged, forming an obftacle that confines 
and retards the explofion. A barrel mounted 
on a ftock that is very ftraight, will recoil 
more than when mounted on a ftock that is 
confiderably bent, as the curvature ferves to 
break and deaden the force of the recoil: 
and, fometimes alfo, a fowling piece will 
recoil from the fhooter applying it impro- 
perly to his fhoulder ; for if the butt is not 
applied clofely to the fhoulder, or is applied 
{o as to ‘be fupported only at a fingle point, 
the recoil will be much more fenfibly fe/r, 
than when the hollow of the butt embraces 
the fhoulder, and is firmly fupported by the 
weight of the body. Guns are obferved to 
recoil more after being fired a number of 
times, than they did at the beginning. The 
matter which is left upon the infide of the 
barrel after the explofion, and which in- 
creafes on every difcharge, attraéts-moifture 
13 F very 
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very quickly ; efpecially if the faltpetre em- 
ployed in the powder was not well purified 
from the admixtures of common falt which 
it contains in its rough ftate. This moifture 
becomes confiderable after a few difcharges, 
and, being formed into vapour by the heat, 
during the explofion adds its expanfive ef- 
fort to that of the inflamed powder, and 
greatly increafes the agitation and recoil. 
Owing to this caufe, probably, rather than 
to that before mentioned, arifes the recoil 
from fome turns of the breech-fcrew not 
being filled up by the breech-plug, and 
thereby affording a lodgment to moifture. 
Among the variety of caufes to which 
the exceflive recoil of pieces has been attri- 
buted,.there is one which yet remains to be 
confidered; this is, the touch-hole’s being 
placed atfome diftance from the breech-plug, 
fo that the powder, inftead of being fired at its 
bafe, is fired near the centre of the charge ; 
whence, it is faid, the recoil is increafed, 
and the force of the difcharge weakened, 
by the effort of the powder being exerted 
more upon the breech than upon the ball 


3 or 
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or fhot. With this idea in view, fome . 
gunimiths form a channel or groove in the 
breech-plug, as deep as the fecond or third 
turn of the fcrew; the touch-hole opens 
into this channel, and the powder is there- 
by fired at its very loweft part; and this, 
they aflert, increafes the inflammation and 
the force of the powder. That the diftance 
of the touch-hole from the breech, however, 
has very little, if any fhare in the incteafe 
of the recoil, we fhall prove in the moft 
fatisfactory manner from experiments made 
purpofely to determine this matter. As to 
the idea, that the force of the difcharge is 
diminifoed by the increafé of the recoil, it is 
too abfurd to require difcuffion: the force 
exerted by the powder upon the breech, is 
always equal to that which it exerts upon 
the ball or fhot ; fo that if there be nothing 
in the barrel that retards the exit of the ball, 
an increafe in the tecoil will be always at- 
tended with an incteafe in the force of the 
difcharge, 
The following experiments were made by 
Monf. Le Clerc, who is gunfimith to the 
F 2 king 
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king of France, and well informed upott 
every fubject that relates to his profeflion ; 
they were communicated by him to Mont. 
de Marolles. : 

Thefe experiments were made with a bar- 
rel which was 30 French inches in’ length 
(nearly 32 Englifh meafure), and weighed, 
together with the loaded plank upon which 
it was fixed, twenty-eight pounds. The 
barrel had four touch-holes which could be 
ftopped with {crews. The charge confifted 
of one drachm and twelve grains of powder 
from a royal manufactory, and of one ounce 
eighteen grains of thot called {mall 4. This 
was fired at a fheet of paper meafuring 20 
inches by 16, French meafure ; placed at 
the diftance of 28 toifes, or nearly 45 ordi- 
nary paces. The only difference was, that 
in the firft fet of experiments the wadding 
confifted of card-paper, and in the fecond of 
hat, both cut to fit the caliber. 

Had thefe trials been made with no other 
view than to determine the degree of recoil 
produced by the different fituation of the 
touch-hole, there would have been no ufe 


in 
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in marking the fize of the fhot, the diftance 
and dimenfions of the mark, and the num- 
ber of grains thrown into it at each dif. 
charge. It was, however, intended to try 
at the fame time, how far the equality of 
the difcharges could be depended upon, 
with regard to the number of grains that 
{truck a given fpace; and we fhall have 
occafien hereafter to make fome remarks 
upon the refult of the trials in this refpea. 

N. B. The French foot is three quar- 
ters of an inch longer than the Englith 
foot, and the French sch is divided into 
twelve Jines. 

We have thought it better-to inform the 
reader of this, and leave the table as it is, 
than make any fractions in the numbers 
by reducing it to Englith meafure. 
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Firft Set. —Wadding of Card-paper, 
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From thefe experiments it appears, that, 
with regard to the recoi/, the diftance of - 
the touch-hole from the breech is of little 
importance. The only circumftance, there- 
fore, to be attended to in its fituation, is, 
that it be not placed quite clofe to the 
breech-plug ; for although that part of the 
barrel where the powder is lodged, dirties 
much lefs than a few inches farther forward, 
yet the touch-hole when clofe to the breech- 
plug, is found to be more frequently ftop- 
ped up than when fituated about a quarter 
ef an inch from it. 
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CA Pr oat 


Range of Barrels. 


FE lightnefs of fowling pieces of a 
moderate length, and the eafe with 
which they are managed, are advantages fo 
obvious, and at the fame time fo confidera- 
ble, asto givethem ageneral preference at this 
time; but as the circumftances upon which 
only this preference ought to be refted are 
little known, it is not fufficient that their ufe 
is general, and daily increafing, unlefs it be 
determined what are the comparative excel- 
lencies and defects of long and fhort barrels, 
and it be thence fhewn whether fportfmen 
facrifice one advantage to gain another. 

It is not more than fifty years fince it was 
firft fuggefted as a doubt, whether long bar- 
rels carried farther than fhort ones. For- 
merly every fport{man was provided with 

pleces 
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pieces of different lengths: the fhorteft was 
from 30 to 34 inches in the barrel, and was 
employed for fhooting in cover, where a 
long piece would be inconvenient; whilft 
that for the open country was from 42 to 
45 inches in the barrel. 

The generally received opinion upon this 
fubje@ is, that, to obtain an increafe in the 
range, the barrel muft not only be made 
longer than ufual, but that the length and 
the diameter of the bore ought to bear a 
certain proportion to each other, and the 
charge of powder be fuited to this propor- 
tion 5 becaufe, as it'is faid, when the barrel 
is too fhort, the ball or thot quits it before it 
has received the whole impulfe of the pow- 
der; and, on the other. hand, when the barrel 
is too long, that the powder is not only all 
inflamed, but even partly confumned, before 
the ball or fhot arrives at the mouth of the 
piece. It was upon this theory that Bal- 
thazar Killar, a celebrated cannon founder 
in the reign of Louis XIV. refted his opi- 
nion, when afked by Monf. Suriry de St. 
Remy, whence it was that the culverin of 

Nancy, 
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Nancy, which was 22 feet in length, did 
not carry a ball as far as a fhorter piece was 
found to do: his anfwer was—‘* The pow- 
¢¢ der when inflamed ought to quit the ca- 
‘* vity of the piece in a certain time, in order 
“ to exert its wholeforce upon the bullet; by 
** a longer ftay part of the force is loft; and 
“ the fame caufe may produce an inequality 
“in the fhots, by giving a variation to the 
“ bullet, fo as to deftroy its reCtilineal courfe, 
** and throw it to one fide or other of the 
“ mark.” §ee Memoires d'Artillerie de St. 
Remy, tom. 1. p, 117. 

Such alfo is the reafoning employed by 
Nicola Spadoni, who has treated exprefsly 
upon the fubje& of fowling pieces, in a lit 
tle work entitled La Caccia dello Schtoppo. 
This author even goes fo far as to determine 
the exact proportion that ought to obtain 
between the length and the caliber of gun 
barrels, and then proceeds to aflign the quan- 
tities and qualities of the powder and fhot 
fuited to thefe refpeQlive dimenfions. He 
is of opinion, that the powder fhould be 
coarfer grained for long and wide barrels, 

| than 
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than for fuch as are fhort and of a {mall ca- 
liber, and this in proportion to the {pace it 
has to pafs through in the one and in the 
other; he thinks the grains ought to be 
larger for long pieces, becaufe in thefe more 
time is given for the powder to be inflamed ; 
and that where large grains are completely 
inflamed, they a& with greater force upon 
the ball or fhot than fmall ones do. 
Laftly, he fays, the powder thould be fine 
for fhort barrels, becaufe the {mall grains 
inflame more fuddenly than the large ones, 
In order to prove that the large grained 
powder is ftronger than the fine kind, he 
mentions the circumftance of powder having 
its explofive force diminithed by the grains 
being broken down, or ground into meal 
powder as it is called *, ee 
-* With 


* Itis a well known fa, that the explofive quality 
of powder is almoft deftroyed by the powder being 
ground fine ; but it does not follow from thence, that 
large grained powder is ftronger than that which is {mall 
in the grain; on the contrary, it would appear even 
from Spadoni himfelf, that the latter is the ftronger, for 
he allows that it inflames more rapidly, The com- 

mittee 
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With regard to the fhot, he prefers that 
of a large fize for long barrels ; becaufe, he 
fays, the grains by their weight oppofe a 
greater refiftance to the powder, and by 
their diameter acquire a greater velocity *. 
Spadoni 


mittee of the Royal Society appointed to examine the 
pofition of Mr. Robins, that all the powder was inflamed 
before it left the barrel, found, that the particles col- 
je&ted after the explofion were much fewer when the 
powder was fifted, and the fmall grains only employed: 
as the 7nflammation, therefore, was more complete, fo 
we would conclude the force of the explofion to have 
been greater in the one cafe than in the other ; and 
confequently that fmall grained powder is the beft for 
every fized barrel. Some further remarks on this fub- 
ject are, however, introduced in a fubfequent part of 
this work, and to which the reader is referred. 

* As long barrels are intended for killing at a dif- 
tance, Spadoni is right in preferring large fhot for them, 
but not on.account of the reafons-he has affigned ; be- 
caufe they neither oppofe a greater refiftance to the 

powder, nog are they projected with greater velocity. 
The grains, whether large or fmall, pafs through the 
barrel with equal velocity, provided the quantity of 
powder, and the werght of the fhot employed, be the 
fame. “The diftance to which they fly, however, will 
be very different; for as the refiftance oppofed by 
the air isin proportion to the furface, the whole retard- 

ing 


ON SHOOTING. “9 


Spadoni has formed a table, in which he 
has fet down the proportions he fo ftrongly 
infifts upon ; but as his deduGtions are moft- 
ly drawn from falfe premifes, his areuments, 
however {pecious, ought not to weigh againft 
thofe that are refted upon eftablithed princi- 
ples, and which are found to bear the teft of 
experiment, 

From the theory of which we have jutt 
given a detail it appears, that the fuperior 
range of long barrels was founded entirely 
upon the opinion, that ¢he powder fires gra- 
dually all the time it is paling through the barrel, 
The conclufion neceflarily drawn from this 
was, that the larger the charge, the longer 
time it was in kindling ; and hence, that 
Jor any affigned charge, the barrel mufe be of 
a proportional length, Jo that the powder may 


ing force (which arifes from a comparifon of the refift- 
ance with the quantity of matter to be moved) will be 
exactly in the inverfe proportion of the diameter of the 
different fized fhot employed : hence a mufquet ball of 
an ounce weight, fired with one fixth its weight of pow- 
der, will range nearly twice as far as a pellet weighing 
but one eighth of an ounce, fired with the fame pro- 
portion of powder, 


be 
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be completely inflamed juft as. the ball or foot 


are about to quit the muzzle. "The converfe 
of this propofition was, that i every prece 
there is a certain charge which will be all 
fired juft at the parting of the ball or foot from 
the mouth of the piece, and that any addt- 
tion of powder will not take fire, but will only 
ferve, by its weight, io diminifh the a€ion of 
the reft, and, confequently, to retard the velo- 
city of the foot or ball. 

If this matter be confidéred with ma- 
thematical rigour, it muft certainly be al- 
lowed, that, as the fire is not at once applied 
to every particle of the powder, the whole 
of the charge cannot be inflamed at the fame 
inftant; but it is equally certain, that the 
progrefs of the inflammation is fo rapid, 
that the powder is completely kindled before 
the ball or fhot atrives at the mouth of the 
fhorteft barrel ever made ufe of. 

To determine this, a number of experi- 
ments were made by a-committee of the 


Royal Society, fo long ago as the year 174.3*} 


* Philofoph. Tranfa&t, No. 465. p. 172. 


and 
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and by thefe it was fhewn, that, when a _ 
barrel was fhortened fo much that the ball 
placed before the powder was upon a level 
with the muzzle, the unfired powder, col- 
le&ted from the difcharge by means of a 
cloth {fpread before the piece, weighed but 
one fwelfth of the charge. This was ana- 
lyfed, and found to contain lefs faltpetre 
than an equal portion of the fame powder 
did. Hence, and from the extreme mi-' 
nutenefs of the particles colleed, there was 
reafon to believe, that the grains to which 
they belonged were lefs fufceptible of in- 
flammation than the reft, owing, perhaps, 
to fome inequality in their mixture: what 
ferved in a great meafure to prove this, was, 
that when the charge, and confequently the 
heat generated during the explofion, was 
increafed, the quantity of unfired powder 
collected was proportionally fmaller. Anf 
we may therefore fafely conclude, that zhe 
powder 1s completely inflamed before the ball 
or fot arrives at the mouth of the Joorteh bar- 

rel ever employed, | 
Having now removed the ground upon 
which 
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which the fuperior range of long barrels was 
formerly refted, it is neceflary that we fhould 
endeavour to fhew upon what circumitances 
it does really depend, and to what extent it 
is found to take place. 

The elaftic fluid produced by the firing 
of gunpowder is found, by experiment, to 
occupy, when cooled to the temperature of 
the atmofphere, a fpace 244 times greater 
than that taken up by the powder from 
which it was obtained. But from the heat 
generated during the explofion, this elaftic 
fluid is rarefied to upwards of four times its 
former bulk. The expanfive force of this 
fluid, therefore, is, at the moment of inflam- 
mation, one thoufand times greater than that 
of common ait, or, which is the fame, than 
the preflure of the atmofphere; or,fuppofing 
the powder to have occupied the fpace of 
One cubic inch, its expanfive force, when 
fired, is equal to. that which would be ex- 
erted by one thoufand-cubic inches of com- 
mon air comprefied into the {pace of cne. 
inch. RSM ee ie to 8 ee 

As the velocity with whith the flame! of 

gun- 
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giinpowder expands when uncompreffed, 
is much greater than that with which the 
ball, or fhot, moves forward, the flame 
muft continue to prefs upon the ball, atid 
add to its velocity, until it quits the mouth 
of the piecé. This preffure, however, be- 
comes lefs and lefs, as the ball proceeds, 
and ceafes’ entirely when it leaves the muz- 
zle, in confequence of thé flame being then 
allowed to expatid itfelf laterally. ‘Thus, 
for example, if the charge of powder takes 
up one inch of the barrel, and the whole 
length of the barrel be thirty inches, then, 
when the ball atrives at the muzzle of the 
piece, the inflamed powder (whofe ex- 
panfive effort is in proportion to the fmall- 
nefs of the {pace it occupies) extends through 
thirty times the fpace it did when the ball 
began to move, and confequently prefles 
forward with but ove=shirtieth part the force 
it poffeffed at firft. “Moreover, although 
the velocity of the bullet is continually in- 
creafed by this preffure of the inflamed pow- 
der, its acceleration becomes lefs and lefs as 
it, proceeds through the barrel; for befides 

G that 
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that the quantity of the preflure diminithes 
as the flame expands, the bullet continuing 
tomove fafter and fafter, muft receive con- 
tinually lefs and lefs addition of impulfe 
from the flame prefling behind it. Hence, 
if two pieces of the fame bore, but of dif- 
ferent lengths, are charged with the fame 
quantity of powder, the longer piece will, 
ftridly fpeaking, communicate the greater 
velocity and force to its ball, or fhot. But 
as the inflammation of the powder has been 
fhewn to be early inftantaneous, and as 
the increafé of acceleration which the ball 
or fhot receives after the firft impulfe of 
the powder upon it, is not very confider- 
able ; it follows that the force with which 
two barrels of the fame bore, and with the 
fame charge, throw their ball or fhot, will 
be nearly the fame, unlefs their lengths be 
extremely difproportionate. 

To prove this, and to corroborate the ex- 
periments made by ourfelves upon the fub- 
ject, we fhall quote what is faid by that 
able mathematician and engincer, the late 
Mr, Benjamin Robins, to whofe work we 

3 | are 
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are indebted for much valuable informa- 


tion, 


a 
tal 


‘“ If a mufquet barrel of the common 
length and bore, be fired with a leaden 
bullet and halfits weight of powder, and 
if the fame batrel be afterwards fhortened 
one half, and fired with the fame charge, 
the velocity of the bullet in this fhortened 
barrel will be about ove-/ixth lefs than 
what it was when the barrel was entire ; 
and if, inftead of thortening the barrel, it 
be increafed to twice its ufual leneth 
(when it will be near eight feet long), the 
velocity of the bullet will not hereby 
be augmented more than one-eighth part, 
And >the greater the length of the barrel 
is in proportion to the diameter of the 
bullet, and the fmaller the quantity of 
powder, the more inconfiderable will 
thefe alterations of velocity be.” 

When the allowances which Mr. Robins 


here takes notice of, are made in the pro= 
portion required for fowling pieces, the 
refult will be found to correfpond exatly 
with the experiments which we have re- 


G2 peatedly 
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peatedly made, with every poffible atten 
tion to accuracy. We have, at different 
times, compared barrels of all the inter- 
mediate lengths between 28 and 40 inches, 
and of nearly the fame caliber, that is to 
fay, from 22 to 26; and thefe trials were 
made both by firing the pieces from the 
fhoulder, and from a firm block, at an 
equal diftance, and with equal weights of 

the fame powder and of the fame fhot. 
To avoid every poflibility of error, the 
quires of paper at which we fired, were 
fixed againft planks, inftead of being placed 
againft a wall. From thefe trials frequent. 
ly repeated, we found that the fhot pierced 
an equal number of fheets, whether it was 
fired from a barrel of 28, 30, 32, 34, 36, 
38, or 40 inches in length. Nay more, 
we have compared two barrels of the fame 
caliber, but one of them 33, and the other 
66 inches long, by repeatedly firing them 
in the fame manner as the others, at dif 
ferent diftances from 45 to 100 paces, and 
the refults have always been the fame, #. e. 
-the barrel of 33 inches drove its fhot 
through 
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through as many fheets of paper as that of 
66 did. The conclufion from all this, is, 
that the difference of zen inches in the 
length of the barrel, which feems to be 
more than is ever infifted upon among 
fportfmen, produces no fenfible difference 
in the range of the piece; and therefore, 
that every one may pleafe himfelf in the 
length of his barrel, without either detri- 
ment or advantage to the range*. 


The 


* As we have prefumed to lay down the forego- 
ing principles, and which we have ventured to adopt 
on the great credit of our countryman Robins; it 
is but fair to fay, that he was in his own time, and has 
been fince, very plaufibly, if not ably, controverted by 
foreign engineers of great repute; and therefore it 
may not be altogether unacceptable to our readers, to 
give a brief ftatement of fome of the arguments and 
experiments advanced in oppofition to his dotrine. 
Robins, in his propofition for determining the velo- 
city which a ball acquires from the explofion, afflumes 
two principles: Firft, That the action of the powder 
on the ball ceafes as foon as the ball is got out of the 
piece. Second, That all the powder of the charge is 
fired, and converted into an elaftic fluid, before the bul- 
let is fenfibly moved from its place. From thefe prin- 

G 3 ciples, 
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The cireumftance of a duck-gun killing 
ata greater diftance than a fowling piece, 
1S 


ciples, if true, it would naturally follow, that a tole- 
rable fized piftol would carry as far as a gun-barrel of 
an ordinary length—a pofition fo abfurd, that we can- | 
not dwell on ita moment; or which leaves us to fup- 
pofe that the pawder which Robins ufed was fo chemi- 
cally excellent, that the greateft part of it in his ex- 
periments fired before the ball made its exit out of 
the fhorteft barrel. And yet we have reafon to be- 
lieve that this author, after the report made by the com- 
mittee of the Royal Society appointed to fuperintend his 
experiments on this fubject, qualified his former affer- 
tions, and admitted that fome grains are often ob- 
ferved in the powder which refift the force of the fame 
fone time before they fire. Indeed, the difficulty of 
afcertaining with certainty the complete inflammation of 
the powder muft neceflarily be very great ; for it may 
happen that a confiderable part of the powder is blown 
out unfired, yet fires before the muzzle, and is of no 
effec in impelling the bail, although thefe grains do 
not fall to the ground unfired: for the flame before 
the muzzle feems fufficiently fierce to fire and con- 
fume any part of the powder that did not fire in the 
barrel, by reafon of its fhort continuance there. And 
may it not alfo be fuppofed that fome fmall part of 
the charge is not rammed up with the reft, but is left 
inthe piece before the wad, as well as that the gra- 
| dual 
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is NOt Owing to its /exgth, but to its greater 
weight and thicknefs allowing the charge - 
of 


dual firing of powder muft be different in different 
forts ? 

The following is an acceunt of fome experiments 
made by General Gunther at Peterfburg, in prefence 
of feveral members of the academy there, as well as 
of engineers of the firft reputation, purpofely to afcer- 
tain whether the total explofion of powder was, or 
was not, inftantaneous: to which we have added a 
{mall abftract of the remarks and obfervations of an 
ingenious and learned commentator on the works-of 
Euler, relative to the fame fubject. 

The firft experiment was made with a piece whofe 
cylinder was 7,7, Englith feet long, which was fired 
vertically, with different charges of powder and a ball 
of the caliber. The time from the explofion until] the 
ball’s return to the ground was exaétly obferved by 
means of a pendulum; from which Monf. Bernoulli 
computed the velocity with which the ball iffued out 
of the piece; and from the calculation he found 
that the piece being, loaded with 1, 4, and 8 ounces 
of powder, the ball muft have afcended in vacuo 541, 
13694, and 58750 feet. Then 1 ~%, foot was fawed off 
the piece, fo that the cylindey was exactly 6 feet long; 
the piece was then fired with the fame charges of 1, 
4, and 8 ounces of powder ; and he found that in vacuo 
the ball muft have afcended only 274, 2494, and 6604 

G 4 feet : 
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of powder to be doubled, trebled, or even 
quadrupled; which cannot be done in a 
fowling 


fect: fo that the cight ounces of powder carried the ball 
nearly nine times higher before than after fhortening 
the piece; and therefore the velocity with which the 
ball iflued out of the piece muft have been about three 
times greater in the firft cafe than in the lait. 

But, according to the theory of Robins, the differ- 
ence muft have been fearcely perceptible ; and hence it 
appears that, before the piece was fhortened, a good 
part, indeed the greateft part, of the powder fired 
whilft the ball moved through the laft foot and a half 
of the cylinder. 

The fame conclufion follows in the leffer charges, 
although the difference in them is notfo great; and hence 
it likewife appears, that, the greater the charge is, the 
more time will be employed before it all fires; which 
of itfelf is almoft felf evident. 

The rifled barrel, which is known ta carry a ball 
much farther than a barrel not rifled, is another proof 
that the powder does not fire.all at once; for, ifit did, 
the rifled barrel would not carry near fo far as the 
other. For, confidering the great refiftance the ball 
has to overcome in a rifled barrel, even if we neglect 
the motion of the ball round an axis, which requires a 
force to effect it, there cannot be the leaft doubt enter- 
tained about it; yet, notwithftanding this great re- 
iiftance, a ball acquires a greater velocity when fired 

t aot out 
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fowling piece, though ftrongly reinforced, 
For a barrel of five or fix feet, fuch as that 


of 


out of a rifled than when fired out of a common 
barrel, when every thiny elfe is the fume. There muft 
therefore be a much greater force exerted in a rifled 
than ina common barrel, to overcome the refiftance, 
and alfo ta communicate a greater velocity to the ball. 
This force is generated by the powder only, which 
is in both cafes the fame. There can be no caufe af- 
figned why the force fhould be greater in one than the 
other, except that in the rifled barrel all the powder, 
or at leaft the greateft part, fires before the ball quits 
the piece; and that a {maller quantity fires in a com- 
mon barre]. The laft argument feems to throw the 
greatelt light upon the matter in hand, as it proves not 
only that the powder docs not fire all at once, but that 
only a {mall portion of it commonly fires before the 
ball is out ofthe piece. For which reafon the opinion of 
Monf. Bernoulli becomes the more probable, namely, 
that the elaftic fluid generated by the explofion of 
. the powder, has an elaftic force near 10,000 times 
greater than the preflure of the atmofphere, notwith- 
ftanding that Robins makes it only 1000 times greater. 
A variety of other experiments and arguments might 
here be introduced on this fubject: but, as thofe we 
have juft mentioned feem to comprife the principal ob- 
jections to the doétrines of Robins in this controverfy, 
we will not take up the time and patience of the reader 


by 
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of a common duck-gun, weighing five or 
fix pounds, and the whole piece twelve 
or thirteen pounds; may be fired with a 
very large charge, without recoiling fo 
much as to hurt the fhooter, its weight 
being fufficient to refift the yiolent impulfe 
océafioned by the increafe of the powder, 
But in a fowling piece of three feet barrel, 
fuficiently {trong to withftand fuch a charge, 
and whofe weight altogether does not ex- 
ceed five or fix pounds, the recoil would be 
infupportable. Befides, they not only dou- 
ble or treble the powder in a duck-gun, 
but they put in a much greater quantity 
of fhot than is ever employed in a fowling 
piece. mt 
~ Duck-guns are generally bent a little up- 
wards near the muzzle, which, the gun- 
{miths fay, makes them throw their fhot 
farther than if they were perfedlly ftraight. 

| To obtain, therefore, from a piece of the 


by adducing any more, leaving him for the prefent te 

form what opinion he pleafes, and declaring that at this 

time we cannot decifively fay what is our qwn. 
ordinary 
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ordinary length, the fame effects as from a 
duck-gun, nothing more, perhaps, is necef- 
fary than to have the barrel fufficiently 
{trong to admit of the charge being doubled 
or trebled as required, and the whole piece 
heavy enough to render the recoil fupport- 
able. We may here obferve, however, that 
an increafe of the powder above the charge 
generally ufed, does not produce a propor- 
tional increafe of range in the ball or fhot: 
thus a double charge of powder will not 
throw the ball or fhot to twice the diftance, 
nor a treble charge to three times the dif 
tance, the fingle charge does. This arifes 
from the great refiftance given by the air to 
the motion of the ball or fhot, and which is 
proved to be fourfold if the velocity be 
doubled, and ninefold when it is trebled 
by an increafe of the powder; for the re- 
fiftance of the air is not proportional to the 
velocity itfelf, but only to the {quare of the 
velocity. Thus Bernoull1, a profeffor in 
Bofil, difcovered from experiment that a 
ball which, being fired, afcended only 7819 
feet in the air, would afcend 58,750 feet in 

vacua. 
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vacuo, Still we may fafely infer, that, if the 
action of the powder is not diminifhed by 
circumftances of defeét in the formation of 
the barrel, the greater the force of the 
powder, the greater muft be the velocity of 
the ball. 
So great is the change in opinion of late, 
with regard to the proper length for gun 
barrels, that many gunfmiths will now tell 
us, that fhort barrels carry farther than long 
ones ; and the reafon they give for this, is, 
the greater friction of the ball or thot 
in pafling through a long barrel, by which 
their velocity is retarded and their force di- 
minifhed. If the barrel be fo long that the 
additional impulfe which the ball or thot is 
continually receiving in its paflage, becomes 
lefs than the fri€tion between them and the 
fides of the caliber, then, indeed, the barrel 
by being fhortened will fhoot with more 
force: but as the length of barrel requir= 
ed to produce this effeét, is vaftly greater 
than can ever be employed for any purnofe, 
the objection daes not hold. And it feems 
clear, that.a piece may be made fo long that 


it 
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it will not throw a ball with fo great a ve. 
locity as one that is confiderably fhorter ; 
and the reafon of this decreafe of velocity 
may be, that in very long pieces the in- 
creafe of the counterpreffure of the external 
air in the cylinder may greatly exceed the 
force of the powder, and that the elaftic 
fluid generated by the explofion of the pow- 
der is conftantly efcaping whilft the ball 
pafles along the cylinder, which it not only 
does at the touch-hole, but alfo between the 
ball and the fides of the barrel; atid hence 
may be inferred the neceflity of touch- 
holes which do not prime of themfelves, and 
of wadding that ftops the barrel hermeti- 
cally. 

Having .now, we hope, thrown every 
light upon this queftion, that is neceflary to 
determine us in our choice of the /ength, it 
will, perhaps, be expected that we give our 
opinion, what length of barrel is beft calcu- 
lated for general ufe. The barrels which 
we ourfelves employ, and which we have 
found to anfwer beft for every purpofe, are 
from 32 to 38 inches; and whether we 

contult 
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confult the appearance of the piece, its light- 
nefs, or the eafe with which it is managed, 
we believe that a barrel mot exceeding the 
one, or below the other of thefe numbers, 
is the moft eligible. We know that many of 
the fathionable gunfmiths pique themfelves 
on the proportions they give to the different 
parts of their fowling pieces, and thence 
deduce a fuperiority over their cotempora- 
ries in favour of their own: to us it appears 
that the beauty of thofe proportions is more 
attended to, than any good reafon why they 
are made fo rather than otherwife, 


CHAP, 
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CoH -A,Py-VItt. 


On the Shot * of Fowling Pieces. 


as 


E often hear of fowling pieces which 
Y throw their whole charge of thoé 
into the breadth of a hat at the diftance of 
forty or fifty paces; and fo generally is this 
believed among {fportfmen, that it is no un 
common thing to hear gentlemen telling 


* We have here employed a word whofe propriety, 
in the fenfe we have taken it, may certainly be difput- 
ed, but were obliged to do it for want of a better. By 
the fot of a barrel, we mean to exprefs the clofenefg 
and fteadinefs with which it throws its charge of fhot 
againft any object; whilft the range relates to the dif 
tance to which a ball or fhot is thrown, without con- 
fidering whether it flies in a ftraight line or not: or if 
may be confidered as relative to the excellence or the 
defect of a barrel’s fhooting. By way of diftin@ion we 


have put the word /hst in italics, when employed in the 
fenfe here mentioned, 


the 
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the gunfmith, that they expe the piecé 
they are ordering will do the fame. It wilt 
therefore appear very extraordinary, if, in 
defiance of this general prejudice, and of 
the remarks fo frequently made, that ‘‘ this 
piece fhoots extremely clofe,” and “that feat- 
ters prodigioufly,” we fhould make it a quef- 
tion, whether fome barrels throw their fhot 
more clofely than others do; but {till more 
fo, if we decided the queftion with a nega- 
tive, and this from various experiments, 
made on purpofe, and frequently repeated 
in ordér to fatisfy ourfelves of the fad. 
The few who have made this matter the 
fubjeét of experiment, know that the clofe- 
nefs or widenefs with which a piece throws 
its chafge, is liable to an infinite number of 
variations ; arid that, whether from circum- 
ftances that are merely accidental, or from 
others, which, being unknown, cannot be 
prevented, the grains of {hot compofing the 
charge, may, at the inftant of explofion, 
arrange and conibine themfelves fo differ- 
ently, that all the trials they can make will 
never produce refults fufliciently uniform to 


draw 
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draw any general conclufion from, or to 
convince perfons not already prejudiced, 
and who will take the trouble to examine 
before they decide. 
We have fired the fame piece from a reft, 
twenty times in fucceffion, with the fame 
charge of powder and of fhot, and at the 
fame diftance ; and have, during the courfe 
of the firing, thrown into the mark from 30 
to 70 grains, with all the intermediate num- 
bers. We have repeated this trial a great 
many times with the fame piece, and alfo 
with different pieces at the fame time, with- 
out having ever obferved fo much uniformi- 
ty in the fame piece, or difference in dif, 
ferent pieces, as to give room for preferring 
one piece to another. The experiments 
made by Monf. Le Clerc (fee the table, 
page 70) ferve to confirm thefe. It is 
worthy of notice, however, that in the fe- 
cond fet. of experiments, the number of 
grains thrown into the mark is uniformly 
greater than in the firft fet, although, as we 
have already mentioned, the only difference 
between them was, that, in the firft fet, the 
H wadding 
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wadding was made of card-paper, and in 
the fecond, of hat, both cut to the fize of 
the caliber: are we to attribute the differ- 
-ence in the refults to this circumftance ? 

~ In firing with ball it is obferved, that the 
better the ball fits the piece, or ‘the lefs 
qwindage there is, the greater will be the 
force of the difcharge. This evidently de- 
pends upon the flame not being allowed to 
efcape paft the ball ; and probably in the 
cafe of fhot the wadding of hat may be pre- 
ferable to that of card or paper, by diminith- 
ing the windage; or rather, perhaps, by 
preventing the flame from getting among 
the grains of fhot, and difperfing them by 
its lateral expanfion when it has quitted the 
muzzle. 

The firft conjefture might be determined, 
by comparing the clofenefs or difperfion of 
different difcharges, in fome of which tow, 
in others paper or card, and in others hat, 
was employed for wadding. The fecond 
alfo might be decided by varying the fitua- 
tion of the piece of hat ; thus, for inftance, 
we might one time place it between the 


7 powder 
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powder and fhot, with a fniall wadding of 
tow over the fhot; and at another time 
place the tow next the powder, and the hat 
over the fhot. If the hat operated by pre- 
venting the flame efcaping paft the thot, 
and thus leflening the force of the difcharge, 
there would be little, ifany, difference whe- 
ther it was placed above or below the fhoti 
But if its good effects depend upon its hins 
dering the flame from getting among the 
grains, and {cattering them in the manner 
mentioned above, then the fhot would fly 
more clofely when the hat was placed bes 
tween it and the powder. We are, how- 
ever, inclined to confider the latter as the 
true effect of hat wadding, and this from a 
practice that is faid to be fecretly and fuc- 
cefstully followed by fome perfons, when 
firing with fhot at a mark, for a wager: 
they put in the fhot in {mall quantities at a 
time, ramming down a little tow or thin pa- 
per over each, fo as to fill the interftices of 
the grains, and thus prevent the fame from 

infinuating itfelf among them, 
Another opinion pretty generally efta- 
T2 blifhed 
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blifhed among fportfmen, and upon which 
we fhall decide much in the fame way we 
have done upon the former, is, that barrels 
of a {mall caliber throw their fhot more 
clofely than thofe of a wider one do. ‘That 
the fame number of grains fpread over two 
unequal furfaces, and flying off from thence 
with equal degrees of divergency, will be 
found more widely feparated in the one cafe 
than in the other at any afligned diftance, 
is a circum{tance mathematically true ; but 
the difference in this cafe will never be 
greater than that of the refpective furfaces 
from which they are diverged. Now the 
difference between the areas of the largeft 
and {malleft calibers ever employed in fowl- 
ing pieces, is lefs than the error in the mea- 
furement of this divergence would be at 
ten yards from the muzzle; fo that the 
greater or lefs diameter of the bore cannot 
produce any fenfible difference in the clofe- 
nefs or widenefs with which the fhot is 
thrown, provided the charge be the fame in 
both pieces. . We have fubjected this mat- 
ter to the teft of experiment, and the refult 

has 
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has accordingly been, that a barrel of 22 or 
24, which is the largeft caliber ufually em- 
ployed in fowling pieces, threw its thot as 
clofely as one of the fmalleft caliber, viz. of 
ae or 32. 

There is a curious circumftance attending 
the /hot of barrels, which is, that fometimes 
the grains of lead, inftead of being equally 
diftributed over the fpace they {trike, are 
thrown in clufters of ten, twelve, fifteen or 
more, whilft feveral confiderable f paces have 
not a fingle grain in them. Sometimes a 
clufter of this kind confifts of one-third, or 
one-half of the charge ; and it alfo happens 
fometimes, though more rarely, that the 
whole charge colledts itfelf into one mafs, 
fo as to pierce a board near an inch thick, 
at the diftance of 40. or 45 paces. Small 
barrels are /aid to be more liable to this than 
large ones; and Monf. de Marollés fays, 
that this is efpecially the cafe when the bar- 
rels are new, and alfo when they are freth 
wafhed. He mentions a double-barrelled 
piece of 32 caliber, which was particularly 
liable to this cluflering and lumping of the 

Fi 4 fhot ; 
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{hot ; but adds, that the fame thing did not 
happen to him with other bartels of 26 and 
28 caliber, which he had ufed before. The 
lumping may, perhaps, depend upon the 
wadding employed, acting fomewhat in the 
manner we fpoke of in page 99; poflibly 
the clufiering of the fhot may proceed from 
the wadding doing the fame, with a part of 
the charge. Our conjectures upon this mat- 
ter, however, together with the means which 
we think moft likely to remedy it, will 
come more properly under the head of the 
next article. 

With regard, then, to the extraordinary 
clofenefs with which fome pieces are faid 
to throw the fhot, we certainly fhall not 
take upon us to aflert that the perfons who 
Jpeak of them, with to deceive us; but we 
do moft firmly believe that they deceive 
pHbmnieives ; and that their accounts proceed 
either from their belief that a gunfmith, by 
fuperior {kill and care, is able to make fuch, 
or from their having once feen a piece ac- 
cidentally /ump its fhot in the manner de- 
icribed above. The refult of ourexperience, 


how- 
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however, is very unfavourable to this pre- 
vailing opinion; for we do affirm, that,. 
after having fired at a mark times without 
number, we have never yet found a barrel 
which, at the diftance of 50 paces, would 
throw its whole charge with regularity, we 
will not fay into the breadth of a hat, but, 
into a {pace of three feet {quare. 


Hg GHAP. 
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tat P. m, 


Of the Means which have been employed ta 
improve the SHOT of Fowling Pieces. 


ROM the prejudices which obtain fo 
generally among fportfmen and gun- 
{miths, refpe@ting the /bot of pieces, it is 
very natural to fuppofe, that a variety of 
means have been fought after and practifed, 
in order to remedy this real or pretended 
effe& of fcattering the charge. Mr. de 
Marolles mentions feveral methods employed 
for this purpofe, none of which, however, 
appear to be practifed in England ; and in- 
deed, if we may be allowed to j udge of them 
a priori, we believe few gun{miths here will 
have faith enough to make the experiment, 
One of the methods he defcribes is as fol- 
lows: An iron or wooden mandril fitted to 
the caliber, is furnithed at One end with 
{mall 
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{mall files which are cut tranfverfely only ; 
this inftrument being introduced into the 
barrel is turned round by means of a crofs- 
handle, and forms a great number of fuper- 
ficial {cratches in the metal, by which, they 
pretend, the defect of fcattering the thot is 
remedied. One obvious effeé of this ope- 
ration, is, that of deftroying the fmoothnefs 
of the barrel within, and thereby rendering 
it liable to dirty the fooner ; but we cannot 
conceive how the fhot fhould be thrown 
clofer by having the fri@ion increafed be. 
tween it and the fides of the caliber; and 
that this will be the cafe, is evident, from 
a rough barrel being always found leaded 
confiderably after every difcharge. Some 
make the barrel wider for three or four 
inches at the muzzle; and this bell-mouthed 
form is of very ancient date, ; 
Efpinar, whofe treatife has been already 
mentioned, fays, he has generally found this 
fucceed in making barrels throw their {hot 
clofer. Were this true, we fhould expect 
to find this form of the barrel more gene- 
tally ufed than it is at prefent, and not hear 
{o 
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fo many complaints among {portf{men about 
their pieces. We cannot ourfelves perceive 
the flighteft ground for preferring it ; nay, 
we are decidedly of opinion that it is rather 
of difadvantage to the /dot of the piece, and 
for the following reafons: As hat is feldom 
employed for wadding, it is fcareely pofli- 
ble, but that more or lefs of the flame will 
efcape paft the wadding of tow or paper, 
and infinuate itfelf among the grains of fhot ; 
this flame will expand itfelf laterally as foon 
as it arrives at the widened part, and, by 
driving the grains along the fides of the 
muzzle, will communicate a whirling mo- 
tion to them, that will increafe their diver- 
gency very confiderably *. | 
When we confider that the grains of 
fhot which are in actual contact with the 
fides of the barrel, compofe upwards of half 
the charge, we cannot be furprifed if en- 
larging the furface of the caliber at the 


* The principles upon which this circumftance is” 
accounted for, will be explained very fully when we 
come to treat of rifle barrels, and the caufes of variation 
in the fight of balls and fhot. 


muzzle, 
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muzzle, and thereby increafing the number | 
of grains that touch it, will tend to make 
the fhot be fcattered ‘more widely. Efpinar 
fays that the fault of fcattering the fhot is 
not owing to the hand of the workman, the 
barrels of the bett matters being equally 
{ubject to it as thofe of others. He is of 
opinion, that it arifes from the different 
quality of the iron compofing the feveral 
portions of the barrel. Thus, he fays, it 
may happen that the reinforced part is 
formed of iron which is harder, and clofer 
in the grain, than that forming the fore 
part of the barrel; in confequence of which, 
and alfo from the fore part being fo much 
thinner, the latter is the more fhaken by the 
powder, and by that means produces a dif- 
perfion of the fhot. He therefore pretends, 
that widening the muzzle in the manner 
already {poken of, by facilitating the explo- 
fion, diminifhes the force of the powder 
upon this part, and caufes the fhot to be 

thrown more clofely together, 
This opinion of Efpinar, however, not 
only appears abfurd in itfelf, but there is 
not 
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not even the fmalleft ground for it in the 
greater number of inftances ; the barrels 
which are forged in feparate pieces being 
very few indeed, compared with thofe that 
are forged in a fingle piece, and are confe- 
quently of the fame quality throughout: 
yor does it appear that the former are more 
liable to the fault in queftion, than the lat- 
ter are. 

Some gunfmiths, fays Monf. de Marolles, 
pretend, that a barrel, in order to throw its 
fhot clofely, ought to have its caliber nar- 
rower in the middle, than at either the 
breech or muzzle; whilft others, again, in- 
fift that the caliber ought to contract gra- 
dually from the breech to the muzzle. 
With refpe& to thefe contrivances, how- 
ever, we fhall only obferve, that they are 
both admirably calculated to make the piece 
recoil, if not to burft it. 

The ftraight rifling of barrels, is an ex- 
pedient, which, though not often practifed, 
yet deferves notice, as having the teftimony 
of fome amateurs to its efficacy in prevent- 
ing the f{cattering of the fhot. Neither the 

work- 
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workmen who make thefe pieces, how- 
ever, nor the perfons who ufe them, can 
give any fatisfactory explanation of the 
principles upon which the rifling proves fer- 
viceable in fowling pieces; and fome of 
them admit that it cannot be of any ufe, 
unlefs the depth and breadth of the chan- 
nels, and the fize of the fhot, are fuited to 
each other. Having never tried any of 
thefe pieces, we fhall not affert, that they 
potlefs xo advantage over the plain ones ; 
but we can fafely fay that they are attended 
with feveral obvious Inconveniencies, the 
chief of which is, their great. weight ; 
for the barrel mutt be made confiderably 
thicker than a plain one, in order to admit 
of being rifled, and the additional quantity 
of metal in it, when finifhed, will be in pro- 
_ portion to the depth of the channels, and 
_ the breadth of the threads, They are alfo 
more diffcultly kept clean ; and it is {earce- 
ly poflible to prevent a confiderable wind-~ 
age, let us ufe what kind of wadding we 
will: fo that not only a part of the force 
of the explofion will be loft, but the flame, 


by 
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by getting among the grains of the thot, 
will increafe their divergency from its lateral 
expanfion when the charge has quitted the 
muzzle. We fhall, however, poftpone the 
farther confideration of this matter, until 
we have treated of rifle barrels in particular, 
when it will be better underftood, and more 
in its proper place. 

Of all the contrivances which have been. 
mentioned, not one appears calculated to 
anfwer the end for which it was propofed. 
The greater number of gunfmiths are fenfi- 
ble of this, and therefore very feldom prac- 
tife them, unlefs to indulge the whim of 
their cuftomers. As far as our reafon and 
experience are fuflicient for enabling us to 
determine upon the matter, we would reje& 
all the expedients that have been hitherto 


propofed, and give a decided preference to 


the barrels as they are ufually made, z. e, 
to thofe whofe caliber is very fmooth and 
perfectly cylindrical throughout. Barrels 
of this kind have long fupported their credit 
among the beft fportfmen, whilft the pre- 
tended improvements have all experienced 

but 
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but a very temporary reputation, and are 
now almoft entirely neglected. | 
Would fportfmen only forbear to deter- 
mine upon the merits or defeéts of their 
pieces, until they had given them a patient 
and impartial trial, by varying the quantity 
of powder and fhot in different ways; we 
are inclined to think there would be fewer 
complaints made of the modern fowling 
pieces. We can affert from our own know- 
ledge, that feveral gentlemen have hattily 
parted with their pieces, and thrown a cen- 
{ure upon the maker, which after-experi- 
ence proved to be undeferved: and we have 
prevented feveral of our acquaintance from 
doing the fame, by prevailing upon them 
to make a farther trial with different charges. 
The chief fource of error appears to be, that 
of overcharging ; and it was generally by 
correcting this, that we fucceeded in remov- 
ing the bad opinion which had been enter= 
tained of many pieces. Every barrel, ac- 
cording to its caliber and weight, has a cer- 
tain quantity of lead, and a fuitable one of 
powder, which will be attended with greater 
cer 


+ 
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certainty and effect than any others ; and 
thefe muft be determined by repeated trials. 
If we increafe the quantity of fhot above this, 
we leffen the force of the difcharge, and at 
the fame time increafe the recoil: and if we 
increafe the charge of powder, that of the 
fhot remaining the fame, we alfo increafe 
the recoil, and difperfe the fhot much more 
than before. In every fpecies of fire arms, 
large charges of powder are found to dif- 
perfe the {hot very much, whilft with fmal- 
ler charges than are generally employed, it 
isthrown more fteadily and clofely. If the 
object, therefore, which we are about to fire 
at, be at too great a diftance for the {hot to 
take effe€t, and it happens that we cannot 
approach nearer to it, we ought not to in- 
creafe the quantity of powder with a view 
to the fhot being thereby thrown farther, 
as, by fo doing, the increafe of the range 
will be very trifling, whilft the difperfion of , 
the fhot will be greatly increafed, The 
only expedient in this cafe, is, to employ 
fhot of a larger fize, the quantity of it, and 
of the powder, -being kept the fame as 
has 
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has been already found beft fuited to the 
piece. 

After what has been faid in the preceding 
chapter, we cannot venture to determine 
what degree of clofenefs or difperfion in the 

Jbot, will entitle any piece to the name of a 
good or a bad one; but would obferve, that 
if a fowling piece charged with an ounce of 
No. 2. patent fhot, and a dram of powder, 
throws 60 grains into a fheet of paper 18 
inches by 24, at the diftance of 50 paces *, 
we may confider it as very capital, although 
thefe are only about one-¢hird of the charge; 
and that the fame piece continuing to be 
fired at the fame mark and diftanée, will not, 
in the mean of four or five fucceflive dif- 
charges, throw 36 grains into the paper; in 
fhort, that when due attention is paid to 
finding the fuitable quantity of powder, and 
of fhot,- one piece will perform nearly as 
well as another. 


Although gunfmiths in general have given 
up the idea that fowling pieces can be made 


* We do not mean geometrical, but ordinary paces. 
I to 
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to throw their fhot more clofely by any al- 
teration in the form of the barrel, from that 
in common ufe; many of them are, never- 
thelefs, perfuaded, that the force and quickne/s 
of the difcharge may, by certain contri- 
vances, be confiderably augmented. As in 
a {phere, the diftance from the centre to the 
circumference is lefs than in any other folid 
of equal magnitude; the paflage of the 
flame through the grains of powder, placed 
in this form, is the quickeft poflible, and 
confequently the inflammation and explo- 
fion muft be the moft rapid and powerful. 
Accordingly a chamber of this form, which 
was larger than the caliber, fo as to contain 
all the charge, was once employed in artil- 
lery; but the ftruggle of the inflamed pow- 
der, in pafling from the chamber into the 
ealiber, produced fo great a {hock upon the 
piece and its carriage, that the f{pherical 
chamber was laid afide. 

A chamber of this form is, for many rea- 
fons, ftill lefs fuited to fmall arms than to 
pieces of ordnance. The Chevalier de Fol- 
lard afterwards invented another kind of 


chamber 
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chamber for cannon and mortars; this was 
in the form of a truncated cone, its greater — 
diameter being towards the breech. Its 
advantage over the former, confifted-in its 
allowing the inflamed powder to efcape 
more eafily into the caliber, whereby there 
was lefs fhock produced. Monf. de Ma- 
rolles feems inclined to adopt this in {mall 
arms ; but, like every other chamber whofe 
diameter is greater than that of the caliber, 
it increafes the recoil without augmenting 
the force of the difcharge, and has therefore 
been long difufed in artillery. Chambers of 
various other forms and dimenfions, have 
been fuggefted and practifed in {mall arms; 
but all of them lefs in diameter than the cali- 
ber, fo that the inconvenience of an excef= 
five recoil was thereby obviated. 

Thefe contrivances feem to be founded 
upon a principle adopted amongft engineers, 
that, in the conftruction of all fire arms, the 
greater the diameter of the bafe at which the 
powder is fired, the greater will be the in- 
flammation, upon the degree of which 


I2 depends 
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depends the impulfion given to the projec= 
tile. Some gunfmiths hollow out the breech- 
plug in a {pherical form, and open the touch- 
hole into this by perforating the breech-plug 
about its middle ; but as the aperture out of 
this chamber into the barrel, is confiderably 
lefs than the diameter of the chamber, the 
{truggle of the powder in pafling through it, 
will neceffarily occafion more or lefs agita- 
tion and recoil in the piece when fired ; 
befides, as the chamber does not contain 
the whole of the powder, the good effects of 
the {pherical form muft be very inconfi- 
derable. Other workmen, again, excavate 
the breech-plug in the form of a thimble, 
making the touch-hole pafs through the 
fide of the plug, and enter at the very bot- 
tom of the chamber. This form is not 
liable to the objetions ftated againft the 
fpherical chamber. The fituation of the 
touch-hole is intended to prevent the recoil 
which is fuppofed to proceed from its en- 
tering the cavity at fome diftance from the 
extremity ; but as we have already treated 

thie 
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this fufficiently in the chapter upon the re- | 
coil of pieces, it is unneceflary to fay any 
thing farther upon it here. 
Somewhat fimilar to the laft, but more 
complex, is a contrivance for which a pa- 
tent has been obtained by a gunfmith of 
this city. It is termed a fa//fe breech, and 
refembles in its conftruétion, the breech: 
part of the common fcrew-barrelled piftols. 
The plug-part of it, which ferews into the 
barrel, has a thimble-like chamber in it, 
about an inch deep and half an inch wide. 
From the bottom of this there is an opening, 
about the eighth of an inch in length, and 
the fame in diameter ; this leads into what 
is termed the anti-chamber, which is a ca- 
vity formed by the touch-hole widening in 
a fugar-loaf form as it runs inwards: the 
anti-chamber is about a quarter of an inch 
in diameter, at its wideft part. The advan- 
tages which are faid to arife from this ftruc- 
ture of the breech, are, “ that the fhot are 
“ thrown in a more perfe& dire@ion and 
“ with greater velocity ; that the barrel is 
“much lefs fubjeét to grow partially foul ; 
I3 * that 
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“that guns upon this new principle, after 
“ being fired twenty or thirty times, lofe 
“ very little of their force in comparifon 
“ with thofe of the ald conftruction ;” and 
laftly, “ that they are fafer, and go off more 
** inftantaneoufly.” ’ 

We do not doubt but the powder will 
generally take fire more quickly in thefe 
‘than in common barrels, owing to the touch- 
hole widening fo much inwards, and the 
powder which lies in the anti-chamber never 
being bruifed or rammed too hard, however 
confiderable the force be that is employed ; 
an inconvenience that other barrels are lia- 
ble to, efpecially in the hands of young 
fport{men, or when they are charged in 
a hurry. The difadvantages infeparable 
from the conftruction of this patent breech, 
are, that the paflage between the chamber 
and the anti-chamber, being very narrow, 
foon chokes up in the firing; and that from 
the anti-chamber being confiderably wider 
than this paffage, the powder contained in 
it does not pafs freely, when inflamed, into 
the caliber of the barrel, but exerts itfelf 


again{t 
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againft the touch-hole, fo as to widen it 
very much. 

Mr. Robins obferves, that “ the fame quan- 
tity of powder ads rather more violently 
when it fills up a long cylinder, than when 
it fills up a fhorter cylinder with a larger 
bafe ; at leaft there feems to be ome advan- 
tage in lengthening the chamber until its 
length is near three times its diameter.”’ And 
the commentator on the works of Euler, 
whom we have had occafion to make men- 
tion of before, in an inveftigation of the 
queftion, whether the figure of the fpace 
which contains the powder may not contri- 
bute to a quicker or flower explofion, fays, 
“ that if it does, there can be no doubt that 
the figure which caufes the quickeft is the 
beft ; for the quicker all the powder fires, 
the greater and of the longer continuance 
will the force which acts upon the ball be, 
and the quicker alfo will its motion be. 
And that the figure of the chamber contri- 
butes nota little to the quicknefs of firing is 
eafy to be proved ; for, if a very lang and 

T4 nar- 
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narrow tube be filled with powder, and fired 
at one end, the fire will not extend to the 
other end fo foon as if the tube was fhorter: 
thus it is ealy to conceive, that if the cham- 
ber of a piece confifts of fuch a long and 
narrow tube, the ball will be impelled from 
the piece with a much lefs degree of velocity, 
than if the chamber were thorter and wider, 
the charge of powder continuing the fame. 
Hence alfo it is eafy to conceive, that the 
powder fires the quicker the lefs diftance 
the grains lie from each other. Now fince 
of all figures under the fame circumference, 
the globe contains the greateft fpace, fo that 
the particles or grains of powder it contains 
will be nearer to each other than in any 
{pace of the fame magnitude ; therefore 
there can be no doubt but the fame quan- 
tity of powder will fire fooner in a glo- 
bular fpace, than in a fpace of any other 
form: the cavity behind the ball fhould 
therefore be as nearly as poffible glebular ; 
for if it could be made exaétly fo, the velo- 
city of the ball would receive a confiderable 

in- 
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increafe from fuch a figure. The effed 
would be fo much the greater if the powder | 
could be fired in the middle, fince in this cafe 
the fire would extend fooner to all the extre- 
mities, But the more the force of the powder 
may be increafed in this manner, the barrel 
ought to be ftronger in the part where its 
greateft force is exerted.” Whether or not 
the contrivances we have been juft now de- 
{cribing, were founded upon any of the 
hints thrown out in thefe opinions (if we 
{uppofe the gunfiniths to be fo deeply read), 
we cannot pretend to fay; but we can 
fafely affert, that no one of the gunfmiths, 
with whom we converfed on the peculiar 
conftruction of the breech, made and re~ 
commended by himfelf, could give any 
fatisfa&tory or fcientific account of the rea- 
fons and principles on which he formed it. 
Upon any thing relating to fire arms, the 
authority of Mr. Robins is defervedly placed 
in the firft rank ; but we do not think that 
what he has here faid, promifes much ad- 
vantage from lengthening the cylinder of 

the 
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the powder by means of a chamber; and 
the little that can be gained by it is fully 


counterbalanced by the difadvantages we 
have mentioned. 
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Cons, Dip 


Of Rifle Barrels. 


ie has been found that the flight of balls 
both from cannon and {mall arms is lia- 
ble to very confiderable variations; and 
that the piece, notwithftanding it was firm- 
ly fixed, and fired with the fame weight of 
powder, fometimes threw the ball to the 
right, fometimes to the left, fometimes 
above, and at other times below the mark. 
It has alfo been obferved, that the degree of 
defletion increafes in much greater propor- 
tion than the diftance of the object fired at : 
thus, at double the diftance, the deflection 
of the ball from the line on which the piece 
is pointed, is confiderably more than dou- 
ble, and at treble the diftance, more than 
treble what it wasin the firft. Mr. Robins 
fecured a mufquet barrel upon a block of 

: wood, 
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wood, and firing it with a ball, at a board 
of a foot f{quare, 60 yards diftant, found 
that it miffed the board only once in fixteen 
fucceflive difcharges ; yet when fired with a 
{maller charge, at the diftance of 760 yards, 
it fometimes threw the ball 100 yards to 
the right, and at other times 100 to the left 
of the line it was pointed in. The dire€tion 
upwards and downwards alfo, was found 
equally uncertain, the ball fometimes bend- 
ing fo much downwards as to fall 200 yards 
fhort of its range at other times. Yet the 
“niceft examination could not difcover that 
the barrel had ftarted in the leaft from the 
pofition in which it was firft fixed. 

It is impoffible to fit a ball fo accurately 
to any plain piece, but that it will rub more 
againft one fide of the barrel than another, 
in. its pafiage through it. Whatever fide, 
therefore, it rubs againft on its quitting the 
muzzle, it will acquire a whirling motion, 
towards that fide, and will be found to 
bend the line of its flight in the fame direc- 
tion, whether it be to the right or the left, 
upwards, downwards, or obliquely.. This 

defleGtion 
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deflection from a ftraight line, arifes from 
the refiftance which the air gives to the 
flight of the bullet, it being greateft on that 
fide where the whirling motion conf{pires 
with the progreflive one, and leaft on that 
fide where it is oppofed to it: thus, if the 
ball, in its paflage out, rubs againtt the /eft 
fide of the barrel, it will whirl towards that 
fide; and as the right fide of the ball will 
therefore turn up againft the air during its 
flight, the refiftance of the air will become 
greateft on the vight fide, and the ball be 
forced away to the left, which was the di- 
rection it whirled in. If the axis, round 
which the ball whirls, preferved its pofition 
during the whole of the flight, the deflec- 
tion would be in the fame direction from 
the one end of the track to the other. But 
from accidents that are unavoidable, the 
axis of the whirl frequently changes its po- 
fition feveral times during the flight ; fo that 
the ball, inftead of bending its courfe uni- 
formly, in the fame direction, often de- 
{cribes a track that is varioufly contorted. 


So great, however, is the tendency of the 
ball 
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ball to deflect itfelf towards the fide it rubs 
againft, that although, when fired out of a 
barrel that is bent towards the /e/f hand, it 
will be thrown from the piece in the direc- 
tion of the bend, yet as the ball in this cafe 
will be forced to rub againft the right fide 
of the muzzle, and thus turn its left fide up 
againft the air; fo it will be found to alter 
its courfe during the flight, and bend away 
towards the right hand, fo as to fall a con- 
fiderable way to the right of the line in 
which the piece was pointed. 

From what has been faid, it will readily 
appear, that thefe variations will be more 
frequent and confiderable when the ball 
runs very loofe in the piece; or when, from 
any roughnefs upon its furface, or on the 
infide of the barrel, a confiderable degree of 
friction takes place between them. With a 
view to prevent friction, it has been pro- 
pofed to greafe the ball; but this will be of 
little fervice. All that can be done in a 
plain barrel, is, to have the balls caft very 
folid and true, and afterwards milled in the 
fame manner as is now practifed upon fhot: 

| the 
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the barrel alfo fhould be very {mooth on the 
infide, and the ball fit it very accurately, fo 
as to leave fcarcely any windage. And yet 
with the help of all thefe it will ftill be very 
difficult to prevent it altogether, for gravity 
will conftantly a@, and fri@ion on the un- 
der fide will naturally be occafioned by the 
weight of the ball. 

From confidering the caufes of this aber- 
ration in the flight of bullets, it will be 
pretty evident, that the only means of cor- 
recting it is by preventing the ball from 
rubbing more againft one fide of the barrel 
than another in pafling through it; and by 
giving to the bullet a motion, which will 
counteract every accidental one, and pre- 
ferve its direGion by making the refift- 
ance of the air upon its fore part continue 
the fame in every part of the flight. The 
contrivance for this purpofe is termed 
rifting, and confifts in forming upon the in- 
fide of barrels, a number of furrows either 
ina ftraight or fpiral dire@ion ; into thefe 
the ball is moulded, and any rolling mo- 
tion along the fides of the barrel in its paf- 
fage out, thereby prevented. Barrels of 

this 
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this conftru€tion have been in ufe uport 
the continent fince the middle of the 16th 
century, but were little known, and ftill lefs 
employed, in England, until within thefe 
laft 50 years. The /piral rifled barrels, how- 
ever, have entirely fuperfeded the /fraight 
rifled ones, becaufe, although the latter pre- 
ventedthe rolling motion of the ball that takes 
place in a plain barrel, yet they do not com- 
municate any other motion, that could ferve 
to correct the variations that may occur 
during the flight. 

The furrows, or channels, which are 
termed the rifles, vary in number according 
to the fancy of the workman, or that of 
the purchafer, but are never lefs than fix, 
or more than twelve in a common-fized 
piece*. Their depth is equally fubjec&t to 
variation; but the breadth of the fur- 
rows and of the threads is generally the 
fame, In fome pieces, the {pirals make a 
half turn, in others three-fourths, and in 


* In the Memoirs of the Academy of Sciences at Pe- 
terfburg, ann. 1728, there is a curious tract on this fub- 
jeQt, entitled, De fulcis cochleatis ad datam diftantian 


tubis fclopetorum recté inducendis. 
1 others, 
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others, again, an enfire revolution in the 
length of the barrel: an entire revolution; 
however, is the moft common; though, 
from the great difference in the length of 
rifle barrels, thete fhould be fome ftandard 
afigned for the obliquity of the fviral: 
There ts, without doubt, a certain obliquity 
of the fpirals which would communicate a 
rotary motion to the ball, fuficient to cor- 
rect any aberration in its flight; and this 
might be deterinined by comparing the ef: 
fe&ts of a number of pieces, that differed 
only in the obliquity of the rifles. Bar- 
rels intendéd to be rifled, are previoufly 
bored and fmoothed within, in the manner 
already defctibed: they are, however, forged 
as much thicker than plain barrels as the 
depth of the rifles ; for although the threads 
of the fpiral add to the weight of the bars 
rel, they do not increafe its ftrength in the 
Jeaft, with regard to the force exerted upon 
it by the powder. As the manner in which 
the rifles are formed, could not be well un- 
derftood without a plate, we fhall not ats 
tempt to give any defcription of it: 

. K Thefe 


130 AON. ES &A Y 


Thefe pieces are charged in various ways. 
In general, the ball, whichis fomewhat larger 
than the caliber before it was-rifled, is driven 
down to the powder, by means of an iron 
rammer, ftruck with a mallet, whereby that 
zone of the ball.which is in contaét with 
the fides of the barrel, becomes indented all 
round, and is moulded to the form of 
the rifles. When the piece is fired, the pro- 
jections of the ball which fill the rifles, 
being obliged to follow the fweep of the 
{piral, the ball thereby acquires a rotary 
motion upon an axis that correfponds with 
the line of its direction; fo that the fide of 
the bullet which lay foremoft in the barrel, 
rontinues foremoft during the whole of the 
flight. By this means the refiftance of the air 
is oppofed direétly to the bullet’s progrefs, 
and not exerted more againft one part than 
another of that fide which moves foremoft; 
and accordingly the bullet preferves the line 
of its direction with very great fteadinefs, 

It appears that neither the inventors of 
_ fpiral rifle barrels, nor the perfons who firft 
ufed them, were at all acquainted with the 


prin- 
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principles upon which they produced their 
effects. Some were of opinion, that, owing 
to the ball not paffing out fo quickly as out 
of a plain barrel, the powder was more 
completely inflamed, and thereby exerted a 
greater force upon it. Others, and thefe 
by far the greater number, thought that the 
ball, by combining the rotary with the pro- 
greflive motion, did, as it were, bore the 
air ; thereby flying much farther, and pene- 
trating folid bodies to a greater depth, than . 
when difcharged from a plain barrel. But 
Robins afferts, that as the bullet meets with 
a greater refiftance in its paflage through a 
rifled barrel, than through a plain one; fo 
neither its velocity, nor the diftance to which 
it is thrown, is fo great when fired from 
the former, as when fired from the latter - 
and this difference will be very remarkable 
if the rifles be deep, and the ball fills them 
up completely; the friGtion, in that cafe, 
bearing a confiderable proportion to the 
force of the powder. For the fame rea- 
fon, he fays that barrels which are newly 
rifled, and, confequently, fomewhat rough 

R223 within, 
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within, do not throw their balls fo far ae 
they will be found to do after being ufed 
for fome time, and thereby rendered fmoother; 
and that the miftake of thofe who fuppofed 
that rifle barrels threw their ball to a greater 
diftance than plain barrels did, arofe from 
their finding that, with the former, they could 
hit.a mark at three or four times the diftance 
they could do with a plain barrel*. 

Befides the method of loading a rifle bar- 
_ rel, by driving down the ball with an iron 
rammer, there are feveral others which we 
fhall mention. In Germany they fome- 
times charge them in the following manner: 
a piece of thin leather or fuftian is cut of a 
circular fhape, and fo large as to cover a 
little more than one half of the ball; this 

* But we have been informed by a gunfmith of emt- 
nence, that rifle barrels do throw a ball to a greater 
diftance than plain ones ; and indeed, from obfervations 
of our own lately made, we have reafon to think this 
information to be the fact. This perfon further affured 
us, that rifle pieces are not fuffered to go out of the hands 
of the maker until the threads: were perfe&ly polifhed 
and fmooth. Indeed it feems to be obvious, that the 


threads of the rife muft be made in a very coarfe manner, 
to admit of improvement by repeated firing. 
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piece is then greafed on one fide, and being 
placed over the muzzle, the ball is laid upon 
it, and both thruft down together; by this 
means the leather or fuftian enters into the 
rifles, and the bullet being firmly embraced 
by it, acquires the proper rotary motion 
in its paflage through the barrel. If this 
method be equally effeCtual, it is certainly 
much more eafy and expeditious than that 
already deferibed. Some of the old pieces 
of this conftruction, were charged by taking 
out the breech every time ; and we are in- 
formed, that the pieces ufed by the Heffian 
yagers, are charged in the fame manner as 
the common fcrew-barrel piftols. By far 
the moft expeditious way of charging rifled 
pieces, however, is, by means of an ingenious 
contrivance which now generally goes un- 
der the name of Fergufon’s rifle-barrel, from 
its having been employed by Major Fergu- 
fon’s corps of riflemen during the laft 
American war. In thefe pieces, there is an 
opening on the upper part of the barrel, 
and clofe to the breech, which is large 
enough to admit the ball, This opening is 

| K 3 filled 


134 AN ESSAY 


filled by a rifing ferew which pafles up. 
from the lower fide of the barrel, and has 
its threads cut with fo little obliquity, that 
when fcrewed up clofe, a half-turn finks 
the top of it downto a level with the lower 
fide of the caliber. The ball being put in- 
to the opening above, runs forward a little 
way; the powder is then poured in fo asto 
fill up the remainder of the cavity, and a 
half-round turn brings the fcrew up again, 
cuts off any fuperfluous powder, and clofes 
up the opening through which the ball 
and powder were put. The chamber where 
the charge is lodged, is without rifles, and 
fomewhat wider than the reft of the bore, 
fo as to admit a ball that will not pafs out 
of the barrel without taking on the figure 
of the rifles, and acquiring the rotary mo- 
tion when difcharged. “The only advan- 
tage of this contrivance, is, the eafe and 
expedition with which the piece can. be 
charged, and which are even much greater 
than in a plain barrel. For when the ball 
is forced through the rifles by the effort . 
of the powder,. the friction muft be confi- 

derably 
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derably more than when it is moulded to 
them in the ramming down, It appears, | 
however, that in whatever way the piece 
is charged, this friction might be much 
diminifhed, by making the channels or 
furrows very broad in proportion to the 
breadth of the threads, and, inftead of 
leaving the latter flat on the top, to have 
them terminating in a fharp edge, whereby 
they would cut eafily into the ball, This 
would alfo ferve to leffen the additional 
quantity of metal in the barrel, which, as 
the rifles are now formed, bears a very con- 
fiderable proportion to the weight of the 
whole piece, The depth of the rifles, 
likewife, need not be great, as a very 
flight hold of the ball is fufficient to com- 
municate the defired motion; deep rifles 
are particularly detrimental when the piece 
is charged at the breech; for if the ball 
be large enough to fill them up entirely, 
the refiftance, and, confequently, the recoil, 
will be very great; and if it does not 
fill the rifles, there will be fo much windage, 
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that a confiderable portion of the flame 
will efcape paft it, and the force of the dif 
eharge be thereby greatly leffened., 

To render rifle-barrels as complete as 
poffible, we fhould endeavour, by every 
means in our power, to diminith the frice 
tion between the bullet and the fides of the 
barrel. We have already mentioned fome 
alterations which we think would conduce 
to this. The turns of the fpiral being ex- 
actly parallel to each other, and both the 
threads and the furrows being made per- 
fectly {mooth, are circumflances abfolutely 
effential to perfection ; as thereby the bul- 
let, when once put in motion, will pafs 
through the barrel with very litte friGtion. 
The moft accurate’ method of afcertaining 
this, is, by pouring melted lead into the 
barrel fo as to form a cylinder of two or 
three inches in length, and which is ex- 
aly fitted to one portion of the caliber: 
if this cylinder, when moved a little, pafies 
without {top or difficulty from one end 
of the barrel to the other, by being pufhed 


gently, 
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gently, the rifling may be pronounced 
very exact. ‘The fame thing may be tried 
with a plug or ball of lead, driven into one 
end of the barrel fo as to fill the rifles, 
and pufhed forward with the ramrod, 

From the imperfect manner in which 
any inftrument works in a {piral dire@tion 
within the barrel, the furrows are gene- 
‘rally left very rough; and hence rifled 
pieces are found to throw their ball to a 
greater diftance, though with equal accu~ 
racy, after being ufed for fome time, and 
thereby having the bottom of the furrows, 
and edges of the threads, worn finooth. 
We think that thefe might be rendered 
{mooth at firft, by means of a plug of 
lead or pewter made to fit the rifles, be= 
ing fixed to an iron rod, and wroucht 
backwards and forwards in the barrel, with 
fine emery and oil: or the leaden plug 
might be employed as a pattern to forma 
one of brafs or fteel by, for the fame 
purpofe. , 

4\s the pieces which are charged at the 

| breech, 
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breech, are confiderably dearer than the 
others, and, excepting the expedition with 
which they can be charged, are really in- 
ferior to thofe charged at the muzzle; we 
are of opinion, that the latter might, by 
a very fimple means, be rendered equally 
ferviceable with the former. This is no- 
thing more than having the balls caft with 
projections that anfwer to the rifles ; which 
may be done with great eafe and accuracy 
by making correfponding hollows round 
a zone of the bullet-mould: by this the 
ball may be fitted fo accurately to the rifles, 
as to leave fcarcely any windage; whilft 
the fridion will be lefs than it is either 
when the ball is put in at the breech, or 
forced in by the muzzle. 

The only other improvement which this 
matter feems to admit of, is, that of mak- 
ing the balls in the form of an egg; as 
thefe, from having their centre of gravity 
nearer to the great end than to the {mall 
one, will, when fired with the larger end 
foremoft, preferve their courfe much more 
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fteadily than thofe of a {pherical figure. 
Bullets of this thape may be ufed either in 
plain or in rifled barrels*. 

In treating of the caufes of aberration 
in the flight of balls, we have fuppofed 
the air to be perfeatly ftill; it being evi- 
dent, that the force of the wind will affe& 
balls confiderably, whether they are fired 
from a plain, or froma rifled barrel; but, 
for the reafons already given, will affe@ 
the former in a much greater degree than 
the latter. 

Pieces intended for fhooting with ball, 
whether they be plain or rifled, ought to 
be of much more equal thicknefg from the 
breech to the muzzle, than thofe that are 
intended for fhot only. In every barrel, 
there is an undulating vibration communi- 
cated to the metal by the explofion. This 
is moft remarkable in a shin barrel, and 


* Our experiments, however, lately made to afcertain 
this fact, have turned out contrary to our expectation ; 
for we found that the oblong balls did not retain 
their rectilinear dire€tion, but on the contrary whirled 
sound, 
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when the charge is great; and may be 
rendered very evident by the following 
eafy experiment. Take a picce of fine fteel 
or iron wire, that is tempered fo as not to 
{tretch readily ; pafs it once round the thin 
part of the barrel, and twift it tight. The 
piece being then charged and fired, the 
wire will be found burft afunder, or confi- 
derably untwifted, It is evident, that fuch 
a degree of vibration in the barrel, muft 
have an effect upon the ball in its paflage 
through it; and that the only means of 
preventing it, is, by having an additional 
quantity of metal in the barrel, and efpe- 
cially in the fore part of it. The fame cir- 
cumftance certainly obtains, though in a 
much lefs degree, in fowling pieces; and 
on this account, as well as on that of the 
recoil, a barrel which is ftrong enough 
to withftand any charge that is required, 
may yet have too fmall a quantity of 
metal in it. 


Waving now fully explained the prin- 
giples upon which rifle barrels produce 
their 
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their effets, our readers will be prepared 
to confider how far the fraght rifling can | 
be ufeful when employed for fhot. Thefe 
Pleces are faid to be very common in Ger- 
many, and are ufed by a few perfons in 
this country; though we underftand that 
the greater number even of thefe few are 
now lets partial to them than they were at 
firft. “If the divergency of thot arifes from 
the fame caufe as that of ball, viz. from 
_ acquiring a whirling motion to ‘one fide 
or other by rubbing againft the fides of 
the piece, it is evident that rifling the bar- 
rel can have no tendency to prevent this. 
For let it be granted, that the channels or 
flutings within are femtcircular, and that 
the fhot is exa@ly adapted to thefe (two 
circumftances faid to be neceflary to the 
perfection of thefe pieces), it cannot be 
imagined that the grains will acquire lefs 
of the rolling motion in pafling along thefe 
flutings, than in pafling along the fides of 
a plain barrel; on the contrary, it will 
neceflarily be greater, as the points of 
sontact are confiderably more numerous. 


It 
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Jt may not be improper to mention, that 
the fame wonderful powers and effects were 
a{cribed to this conftruction of the barrel, 
as invariably are to all the improvements— 
‘or rather alterations (however trivial)— 
either made or adopted by the gunf{miths 
in this age of whim; the aflertion al- 
ways is the fame, that the piece is 
thereby not only to carry its fhot much 
clofer, but to fhoot much farther. To the 
honour of the difcerning part of the {port{- 
men of the prefent age, thofe novelties and 
fancied improvements have but their day. 


CHAP. 
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CCH Ae 


Of the Stock, Lock, €e. 


U PON the other parts of the fowling 

piece, there is little required to be 
faid, as they are varied according to the 
fancy of the workman, or the whim of the 
purchafer, without any material advantage 
or detriment to the piece. 

The wood which is moft commonly 
employed for the ftock, and which appears 
the beft for the purpofe, is walnut; and 
the only choice in this, is, that the grain 
be even and clofe, and as free as poffible 
from knots and burrs, which, though they 
may add to the beauty of the ftock, fel-~ 
dom fail to take away from its ftrength, 
unlefs they are confined entirely to the 
butt part. As to the curvature, no parti- 
cular degree can be affigned as a ftandard; 

different 
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different perfons requiring different des 
prees, according to the length of their 
neck, and to the manner in which they 
hold their héad whilft taking’ aim. This, 
therefore, as well as the /ength of the 
butt, which depends partly upon the cir- 
cumftances juft mentioned, but chiefly 
upon the length of the arms, can be de- 
termined with great accuracy by the guns 
fmith, from obferving the manner in which 
the fhooter prefents his piece and takes 
his aim. 

With regard to the locks, we have no- 
thing material to offer; the genius and 
induftry of the Englith workmen having 
already brought them to fuch a degree 
of elegance and perfection, that we have 
fearcely any thing farther to hope for, or 
require. The real improvements are not 
confined to any particular maker; and 
though the minutia peculiar to each, may 
determine the purchafer in his preference, 
no perfon. need fear much difappointment 
in the effential qualities of a lock, pro- 


vided he goes tothe price of a good one. 
It 
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ft is of much more confequence to the ex- 
cellence of a lock, that the fprings be pro- 
“Portioned to each other, than that they 
fhould all be made very {ftrong. A mo- 
derate degree of force is fufficient to pros 
duce the required effet, and whatever 
exceeds this, proves detrimental, by ren- 
dering the trigger difficult to draw, or 
producing fuch a ftroke as breaks the 
flints, or throws the piece from the di- 
rection in which it was pointed. Ifthe . 
main-{pring be very ftrong, and the ham- 
mer-{pring weak, the cock is often broken 
for want of fufficient refiftance to its ftroke, 
until it is ftopped all at once by the cheek 
of the lock-plate. Whilft, on the other 
hand, if the hammet-f{pring be ftiff, and 
the main-fpring weak, the cock has not 
fufficient force to drive back the hammer. 
And, in both cafes, the collifion between 
the flint and fteel is too flight to produce 
the neceflary fire. The face of the ham- 
mer, alfo, may be too hard or too foft. 
The former is known by the flint making 
fcarcely any impreffion upon it, and the 

{parks 
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{parks being few and very fmall. The 
latter is known by the flint cutting deep 
into the hammer at every ftroke, whilft 
the fparks are alfo few in number, and 
of a dull red colour. When the ftrength 
of the {prings, and the temper of the ham- 
mer, are in their due degree, the fparks 
are numerous, brilliant, and accompanied 
with a confiderable whizzing noife. 

To explain thefe differences it is necef- 
fary to obferve, that the fparks produced 
by the collifion of flint and fteel are par- 
ticles of the metal driven off in a ftrongly- 
heated ftate, and which falling among the 
powder inflame it inftantly. By {napping 
a gun or piftol over a fheet of white pa- 
per, we may collect thefe fparks, and, by 
fubmitting them to a microfcope, demon- 
{trate the truth of this. If the {parks are 
very brilliant, and accompanied with a 
whizzing noife, we fhall find the particles 
collected on the paper, to be little globules 
of fteel, which were not only melted, but 
have actually undergone a confiderable 
degree of vitrification from the intenfity 
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of the heat excited by the collifion, their 
furface exactly refembling the flag thrown 
out from an iron foundery. When the 
face of the hammer is too hard, the par- 
ticles which the flint ftrikes off, are fo 
{mall, that they are cooled before they fall 
into the pan; and when the hammer is 
too foft, the particles driven off are fo 
large as not to be fufficiently heated to 
fire the powder. 

We think the conical form of the touch- 
hole. a real improvement; but do not 
approve of its widening fo much as it does 
in the patent breech, as the force of the _ 
fufe againft the opening into the pan, is 
greatly increafed by it. 

Gold pans are of very little advantage ; 
for asthe iron muft be foftened before they 
can be applied, it is very liable to ruft, 
and thus deftroy its connection with the 
gold; the tin, alfo, by means of which the 
gold lining is fixed, is frequently melted 
by the fire of the fufe being direéted upon 
the bottom of the pan, and the gold thereby 
detached from its hold ; this will happen 
more readily when the touch-hole is placed 

La very 
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very low, and when, from its form or 
width, the fire of the fufe is confiderable. A 
great improvement, however, has lately 
been made in the manner of putting in the 
gold pans; they are now “ DOVETAILED” 
in, before the lock-plate is hardened, by 
which means they feldom or ever “‘ BLOW” 
eut; and it is now found that they will 
ftand better than any other fpecies of pan, 
provided that the lock is eafed from the 
touch-hole, or taken off when the barrel 
is taken out of the ftock. Still we are of 
opinion that the fteel pan will be found, 
with common care in cleaning it, to laft 
as long, and to anfwer every purpofe as 
well, as when lined with gold. 
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Come then, ye hardy youths, who with to fire 
By generous labour powers that nature gave ; 
Glad on the upland brow, or echoing vale, 

T'o drink new vigour from the morning gale ;— 
Come! and the mufe fhall thew you how to foil 
By {ports of fall the tedious hours of toil ; 

The healthful leffons of the field impart, 


And careful teach the rudiments of art. 


Stootine, a Poem, by H. I. Pyz, Po, Laur, 


CHAP. All. 


marks on the Properties and Aétion of Gun- 
sowder, and Infiruétions for the Choice of 
Gunpowder, Shot, Wadding, Sc. 


LTHOUGH we muft admit, that 
dexterity in fhooting is the main 
int in the fuccefs of the chace; that prac- 
-e alone acquires it ; and, that it is poffeffed 
- fport{men in different degrees, according 
the aptitude which nature has beftowed 
a them for the amufement; ftill, it is no 
{s true, that, in order to obtain complete 
iccefg, this dexterity fhould be affifted by 
-veral acceflary means, and by certain pre- 
autions and attentions, which ought on no 
ccount to be neglected. Thefe we fhall 
ndeavour to lay down, and therefore pro- 
eed to give fome inftrudtions on the arti- 
les of powder, /hot, and wadding, the pri: 
‘ipal agents of the fport. 


L 4 POWDER. 
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POWDER, 


THE various kinds of powder ufed in 
England are fo well known, that they need 
not be enumerated here. Our experience 
formerly induced us to recommend Hervey’s 
battle powder, as being, at that time, fupe- 
rior to every other we had met with. The 
candour and juttice, however, that are due 
to the merits of individuals, and to thofe 
improvements that are from time to time 
made in the arts, combined with our indi- 
vidual with to give every kind of ufeful 
information to the {portfman, compel us to 
fay, that we can now again, and with the 
greateft confidence that can be fuppofed to 
refult, as well from fubfequent experience 
of our own, as from the corroborating tef- 
timony and approbation of others, recom- 
mend the Dartford powder of Meff. Pigou 
and Andrews, for being, not only ftronger, 
but the cleaneft in burning and the quickeft 
in firing, of any other at this time manu- 
factured in the kingdom ; and we alfo ver- 
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ture to give it as our opinion, that the ma- 
nufacturers of this powder feem to have 
attained, as nearly as any purpofe can re- 
quire, that accuracy of granulation, and of 
the proportions and qualities of all the in- 
gredients, which moft readily produces the 
deftruction of all the compofition, and yields 
the greateft poffible quantity of the perma- 
nent elaftic fluid ina given time, which pro- 
perties alone can conftitute powder of the 
beft quality. 

The excellence of this article as to its 
Properties, and the relative condition in 
which it is at the time of ufing it, with res 
{pect to drynefs, dampnefs, or age, are in 
themfelves circumftances fo obvioufly im- 
portant to the {portfman, that we have often 
been aftonifhed at the almoft total negle& 
which attends this part of the thooting 
{cience: but he may henceforward be a{~ 
fured, that, without the utmoft circum{pec- 
tion and care herein, his high-priced fowling 
piece will but little avail him; mortification 
and difeuft will generally enfue, and the 
gunfmith too frequently be blamed for the 

fault 
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fault which the fportfman alone has created 
by his own neglect. 

Let us endeavour to render the defe& in 
point of attention to this moft principal 
article of the {portfman’s panoply, lefs pre- 
valent in future. 

To this end, a plain and concife defcrip- 
tion of the compofition and properties of 
gunpowder will not, we hope, be incompa- 
tible with the prefent work. | 

The making of powder requires a confi- 
derable knowledge of chemiftry; and to en- 
quire into the amazing force of gunpowder, 
we mutt take natural philofophy to our af- 
fiftance. To treat, therefore, of the force 
of gunpowder in its full extent, requires fo 
much knowledge in the higher branches 
of mathematics and mechanics, that we may 
fairly afcribe to this reafon, the few treatifes 
that have been written on the fubjed. 

As the moft learned work, however, that 
we have yet met*with on this topic, we may 
fafely mention the Treatife of Monf. d’An- 
toni, who is the chief director of the Royal 
Military Academy at Turin. The following 
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obfervations are extra@ed from the elegant 
tranflation of the above work, by Captain 
Thompfon of the Royal Artillery ; and we 
are induced to do this from the perfuafion, 
that they comprehend every thing that the 
{portfman has occafion to know for the 
purpofe of inculcating the attention and 
knowledge already fo ftrongly recom- 
mended ; and to this tranflation we beg 
to refer fuch of our readers as with for the 
moft complete and extenfive information on 
the properties of powder, and the fcience of 
gunnery in general, 

Gunpowder is compofed of very. light 
charcoal, fulphur, and well refined faltpetre, 
The powder ufed by {portfmen in fhooting 
game, is generally compofed of fix parts of 
faltpetre, one of charcoal, and one of ful- 
phur; but-thefe proportions, as well as the 
introduction of other ingredients, and the 
fizes of the grains, are undoubtedly varied 
by the different manufaéturers in the com- 
pofition of the powders of the fame deno- 
mination, and are always kept profoundly 
fecret. , 
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Thefe materials are put into a wooden 
trough, where they are ground together, to 
render the contaét of the nitrous and com- 
buftible particles intimate and equal through- 
out the whole mafs. The mixture is oc- 
cafionally fprinkled with water, to form an 
amalgam, which is afterwards eranulated, 
and to prevent the finer particles of the 
fulphur and the charcoal from flying off, 
which would neceflarily alter the proportion 
of the compofition. The powder makers 
employ more or lefs time in the operation 
of grinding, in proportion to the quantity 
and quality of the faltpetre. When they 
conceive that the ingredients are properly 
mixed together, they form from the pafte 
thofe little grains which, being dried, obtain 
the name of gunpowder. The coal ufed 
in the making of this fort of powder is 
either of willow, hazel, or dogwood, well 
charred in the ufual manner, and reduced 
to a fine powder. 

In the firft years that fucceeded to the 
difcovery of gunpowder in Europe, the 
proportion of the conftituent parts, and the 
| fize 
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fize of the grains, varied very much, which 
gave rife to the feveral denominations it has 
obtained. At the beginning of this century 
thefe proportions and fizes were almoft 
every where reduced to three; and at pre- 
fent, throughout all Europe, ae one kind 
is ufed for military purpofes. 

The properties and effects of gunpowder 
can only be afcertained by the means of fire: 
it is neceflary, therefore, in the firft place, 
to examine the nature of fire itfelf, accord- 
ing to the dodtrine of thofe philofophers, 
who, by the clofeft inveftigation of its ef- 
fects, have endeavoured to explore its prin- 
ciples and caufes. 

The celebrated Herman Boerhaave, whofe 
opinions have been adopted by the moft 
eminent chemifts, could only, after a long 
feries of experiments, difcover a few of the 
properties from which fire has derived its 
feveral denominations, according to the 
various modifications under which it pre- 
fents itfelf to our fenfes. 

Pure fire is called fire, folar matter, light 
and heat : under this idea it is conceived to 
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be a fubftance effentially fluid, compofed of 
particles very fubtle, and continually agi- 
tated, though not always in the fame degree. 
The learned Beccari has proved that it exifts 
in all places, and in almoft all bodies, with- 
out being able to decide whether it be a 
conftituent and effential principle. A gen- 
tle friction of a globe of glafs in the eleétric 
machine, fhews that every thing partakes 
of it; and two hard bodies rubbed violently 
together gradually grow warm, and at 
length emit fparks and flame according to 
their feveral qualities. 

Fire which feems to pafs from a fluid to 
a {folid ftate, and become a part of the body, 
as the inflammation of fome bodies evidently 
fhews, is called combuftible matter, fulphur, 
the food of fire, and phlogifton. 

One of the diftin@ charaéters of fire, 
confidered as folar matter, light, &c. is to 
eafily penetrate bodies by infinuating itfelf 
into them equally, and expanding them fo 
as to caufe a disjunGtion of the component 
parts when introduced in quantity. But 
the facility with which fire effeéts this is 
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different, according to the qualities of the 
bodies it enters; there are even fome which, 
far from being dilated by the ation of fire, 
are contracted, as wood, animal bodies, &c. 

Another character of fire is, to render 
fubftances luminous, either by means of the 
flame which breaks from them, or by their 
becoming red. Fire confidered as com- 
buftible matter, fulphur, phlogifton, &c, 
caufes no change in the body in which it 
refides, nor does it communicate to it either 
light or heat, unlefs it pafs from a quiefcent 
ftate to ignited motion, or inflammation. 

The different effects of the firtt {pecies of 
fire may be confidered under three heads: 

In a determined fpace. 

As actually exifting in a body. And 

With regard to the manner and law in 
which it enters and expands bodies of dif- 
ferent natures. 

Confidering fire in a determined {pace, we 
find that, as its quantity and velocity may 
vary, fo alfo in the fame proportion will its 
activity and efficacy be different; as may 
be obferved in burning glaffes, refleQing 
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telefcopes, &c. The activity and efficacy 
of fire can only be afcertained by the expan- 
fion of bodies, and the disjunétion of their 
parts: but hitherto the method of meafur- 
ing exactly not only the quantity and velo- 
city of fire feparately, but even its abfolute 
effets on bodies are unknown. ‘The point 
to which a body entirely deprived of fire can 
be condenfed, is equally undetermined with 
the firft inftant of its expanfion. ‘The con- 
denfation of mercury, produced by acertain 
quantity of fal-ammoniac and {now mixed 
together, is, in the conftruGtion of thermo- 
meters, the loweft point that we know ; 
while that, from experiments made in more 
northern climates, it is clear that mercury 
can be much more condenfed. In the con- 
ftrulion of pyrometers, the point of the 
greateft condenfation depends on the va- 
riable temperature of the atmofphere. Thus 
thefe two inftruments ferve only to fhew, 
by their graduation, the difference of ex- 
panfion, according to the degree of fire that 
they contain or are penetrated with. 

The activity of fire confidered as actually 
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exifting in a body, depends, not only on 
the quantity and velocity of the ignited 
matter, but alfo on the mafs of the body in 
which it exifts. On attempting to reduce 
two fluids of unequal denfity to the fame 
temperature, the moft denfe requires the 
greateft degree of heat: thus, when the 
activity and degree of fire which the two 
bodies contain, are proportional to their 
re{pective mafles, they are equally hot. On 
touching two bodies of unequal denfity, re- 
duced to the fame temperature, the moft 
denfe appears the hotteft ; becaufe the hand 
being in conta& with a greater number of 
particles in the denfer body, the fenfation 
excited is proportionally {tronger. 

The manner and law under which fire 
penetrates bodies, is modified by the degree 
of its activity, the time of application, and 
the fuperficies, quality, and mafs, of the 
furrounding bodies ; for, fhould any one of 
thefe circumftances vary, a different modi- 
fication will refult.. Thus, put into the fame 
fire two pieces of iron of the fame quality, 
but of different fizes, the finaller Piece will 
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become hot much fooner thanthe larger one; 
and if the furface of the larger piece be in- 
creafed by flattening it with a hammer, it 
will become hot in lefs time. This diver- 
fity of effects may be equally remarked on 
comparing a piece of iron with a ftone or 
any other body, put into the fame fire. 
Thefe obfervations on the facility with 
which fire infinuates itfelf into bodies, are 
equally applicable to the facility with which 
it quits them, and diverges from its focus : 
for when the quantity of fire in any body is 
greater than in the atmofphere or other fur- 
rounding bodies, it quits that body, and re- 
moves from it, fpreading itfelf equally on all 
fides ; its activity diminifhes in proportion 
to its diftance from the body. which it 
quitted, and its extenfion depends on its 
excefs over the external fire, on the time of 
application, the fuperficies, quality, and mafs, 
of the furrounding bodies. } 

Having thus examined the various cir- 
cuimftances that tend to modify the effects 
of fire, let us now confider thefe modifica- 
tions with refpect to the ignition and deftruc- 
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tion of combuftible bodies. Whether the 
ignited motion excited ina combuftible body | 
appears under the form of flame, or burning 
coal, it)is always produced in two manners ; 
either by applying to the combuftible body 
4 quantity of external fire, or by increafing 
the motion of the fire that exifts in it, 
From the facility with which combutftible 
bodies take fire, they may*beeranged in two 
claffes. In the firft may be placed {pirits 
of wine rectified, fulphuty-&c.-in which, by 
applying fire to any one part, it is commu- 
nicated to the whole mafsyfo as to produce 
a total deftruGiion. In the fecond clafs may 
be ranked coal, the ¢feater part of vegetables, 
&c. in which fire can be propagated only 
by a continued application, by increafing 
the motion in the ignited parts; or by 
placing the bodies in fuch a manner, that 
the fire, in efcaping from the burning par- 
ticles, may meet almoft inftantancouil y thofe 
not yet ignited, a 
The degree of ignition varies according 
to the different qualities of the bodies them. 
felves ; fora greater*degree of fire is requi- 
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fite in proportion to the rarefaction of 
the furrounding air, or to the difficulty of 
removing from the ignited body fmoke or 
other fubftances, which do not ferve as food 
to fire. In both thefe cafes it is neceflary 
either continually to apply frefh fire, or to 
increafe the motion of that which already 
exifts in the body. 

From thefe premifes it may be inferred, 
that fire admits of infinite diverfity in its 
effects, arifing not only from the time of 
application, the fuperlficies, quality, and mafs 
of the bodies to which it is applied, and 
which furround it, but even from the mo- 
difications that enfue from the quantity and 
velocity of the ignited matter. Wherefore 
the force of gunpowder fired in mufquets, 
cannon, mortars, mines, &c.. being in pro- 
portion to its inflammation, its effects muft 
inevitably be modified by the quantity and 
the proportion’ of the ingredients, the tem- 
perature of the atmofphere, and other cir- 
cumftances that will be hereafter pointed 
out. And fince it is not in our power to 
determine every point that affeéts its in- 
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flammation and total confumption, we can- 
not be always certain of producing the fame 
effe&ts with the fame quantity of powder 
fired from the fame piece of ordnance. 

Sulphur is a fubftance compofed of vitrio- 
lic acid and a combuftible matter. It is 
ranked in the clafs of minerals, becaufe it is 
extracted from the bowels of the earth. 
When expofed to a moderate degree of heat, 
it liquefies, and fublimes in little tufts called 
flowers of fulphur: thus it is purified from 
heterogeneous fubftances by fublimation. 

The property of fulphur is to take fire, 
inflame, and be entirely confumed, when 
expofed in the open air to a ftronger fire 
than that which will liquefy it. It is made 
ufe of in the compofition of gunpowder, 
becaufe the ignited motion is eafily propa- 
gated in it. 

The facility with which fulphur takes 
fire and burns, depends on the rarefa@tion 
of the furrounding air. To burn it in an 
exhautfted receiver, it requires a continued 
application of a much greater degree of 
heat than would inflame it in the open air: 
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the receiver fhould alfo be of a fize pro- 
portioned to the quantity of fulphur, left 
the condenfation of the fmoke prevent its 
total confumption. The only method of 
decompofing fulphur, is by burning; which 
deftroys the combuftible matter, and the 
vitriolic acid exhales in vapour. 

Charcoal ufed in the compofition of gun- 
powder, is defined to be a body compofed 
of a combuftible matter, and of the denfe 
earthy particles contained in vegetables. 
In making charcoal, the vegetables are burn- 
ed in fuch a manner, that they do not in- 
flame; and then the combuftible matter 
unites itfelf intimately with the moft denfe 
earthy particles. Charcoal can only be de- 
compofled by fire, which, at the beginning 
of the ignition, feparates the combuftible 
matter from the earthy particles, which are 
then termed cinders. 

When charcoal is expofed in the open 
air to a fufficient degree of fire, its property 
is to burn and be confumed. It fometimes 
emits a little blue flame; but more frequently 
{parkles, and becomes red without emitting 

any, 
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any flame. If in this ftate it be agitated by 
the wind, it appears of a more lively and 
brilliant red in proportion to the force of the 
wind, and is fooner reduced to cinders. 
From this property it enters into the compo- 
fition of gunpowder, 

Generally fpeaking, charcoal appears red 
only when a greater degree of fire is applied 
to it than will burn fulphur; the propaga~ 
tion of the ignited motion, and its total 
confumption, are effected more flowly than 
in fulphur. Thefe effects differ according 
to the quality of the charcoal: that which 
is the lighteft, or which contains leat of the 
dente earthy particles, takes fire and is con- 
fumed the quickeft, 

The more the air is rarefied the more 
difhcultly charcoal burns, and the greater 
degree of fire is requifite to keep it red-hot. 

Saltpetre is formed from a combination 
of the nitrous acid with a fixed alkali. It 
is extracted principally from animal and 
vegetable fubftances, found in a putrefcent 
flate, mixed with ftones, earths, and plaifters, 
and is feparated from them by boiling them 
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in a water impregnated with a fixed alkali, 
The falt cryftallizes in long filaments, lying 
one upon another. This is the only 
method of purifying it; and muft be re- 
peated two or three times, according to the 
quantity of the heterogeneous matters. When 
by this procefs the faltpetre has been well 
purified, it has always the fame properties, 
from whatfoever fubftances it may have been 
extracted, 

Its properties are, to diffolve in water, 
more fully in boiling than in cold water ; 
and to liquefy, by a greater degree of 
heat than is required to liquefy fulphur, If 
the heat be increafed while the faltpetre is 
in fufion, it fublimes in vifible particles ; 
which, colleGting together on the upper part 
of the veffel,/are called flowers of nitre. To 
feparate the acid from the alkali, without 
putting the faltpetre in contaét with a com- 
buitible body, it is neceflary to expofe it a 
Jong time to a very ftrong fire; and even 
then the decompofitionis brought about very 
flowly. 

Tf a combuiltible body containing a fuf- 
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ficient degree of heat, touch faltpetre, a 
very fierce flame is exeited at the point of 
contact, accompanied with detonation, and 
a wind which increafes the activity of the 
fire. In this operation the acid is feparated 
from the alkali, and diflipated. The com- 
buftible body is inftantly confumed, and the 
alkaline refiduum is termed decompofed, or 
fixed nitre. 

This decompofition of faltpctre takes 
place equally in the open air and in vacuo ; 
provided that, in vacuo, the ation of the 
fire be fufficient to keep the combuftible 
body in a ftate of ignition. Saltpetre may be 
decompofed by fire in two ways : by com- 
ing in contact with an ignited combuftible 
body when ina folid ftate ; or by commu- 
nicating, when in fufion, the ignited motion 
to acombuttible body in conta& with it, 

In the firft cafe, by applying burning 
charcoal, the decompofition begins and con- 
tinues till the faltpetre or the charcoal be 
entirely confumed. To effe& the deftruc- 
tion of both at the fame time, the quantity 
of charcoal muft be proportioned to the 

quantity 
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quantity of faltpetre. The better the fubs 
ftances are mixed together, the more imme- 
diate will be the conta between the feveral 
parts, and the fooner will both be confumed. 

Burning fulphur not being able of itfelf 
to decompofe faltpetre, charcoal is added 
to it. Now charcoal of every kind burns 
when expofed a fufficient time to the action 
of burning fulphur; yet this takes place 
fooner or later in proportion to the denfity 
of the charcoal, or to the quantity of denfe 
earthy particles; wherefore, that the fire 
produced from the fulphur may be fuffi- 
cient to burn all the charcoal, the quantity of 
each muft be exactly proportioned, and 
attention paid, at the fame time, to the qua- 
ity of the charcoal. 

When this proportion is determined, a 
quantity of faltpetre added, andthe three fub- 
ftances well ground together, in order to 
render the inflammation more inftantaneous, 
even then the effects vary ; for if the falt- 
petre be in too great a quantity, the combuf- 
tible particles being too far feparated, the 
fire applied to one part will not be able to 
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{pread to the cthers ; or the combuftible par- 
ticles, being in too {mall a quantity, will be 
confumed long before the faltpetre. If, on 
the contrary, the faltpetre be in too {mall 
a quantity, it will be confumed before the 
other two ingredients; wherefore, that the 
deftruGiion of the three may begin and end 
at the fame time, they muft be mixed in a 
juft proportion. As foon as the faltpetre 
beginsto be decompofed, the wind generated 
from it renders the heat of the charcoal 
- more intenfe, increafes the’ activity of the 
fire, and accelerates the total deftru€tion of 
the whole. 

This decompofition of faltpetre, by the 
application of charcoal and fulphur, is fimilar 
to the procefs that takes place when powder 
is burned in the open air, or in fire arms. 

There feems to be nothing in the fabric 
of gunpowder, that can alter any of the 
properties of the conftituent parts, taken 
either individually or colleGtively. The 
neceflity of having a combuftible body ca- 
pable of producing the total and inftanta- 
neous decompofition of the nitre, makes ful- 
phur and charcoal requifite ingredients ; 

{ulphur, 
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fulphur, becaufe it eafily takes fire and pro- 
pagates the inflammation, though the heat it 
produces is not fufficient to decompofe the 
nitre: charcoal, becaufe its inflammation, as 
well as the propagation of fire into all its 
parts, being flower, it acquires, when it be- 
comes red-hot, a ftronger degree of heat 
than the fulphur, and is therefore more ca- 
pable of producing the entire decompofition 
of the nitre. Therefore, from their com- 
bination with a proper proportion of nitre, 
the moft inftantaneous explofion may be 
expected ; but if the quantity of nitre be too 
great, the fire, communicating tothe com- 
buftible particles with fo much the more dif- 
ficulty as the excefs is the greater, may 
produce no effets. If to a compofition 
of fourteen parts of faltpetre, one of fulphur, 
and one of charcoal, a burning coal be applied, 
thofe parts only of the mixture in conta& 
with the coal will burn, the flame not being 
able to communicate itfelf to the other 
parts. If, on the contrary, the nitre be in 
too {mall a quantity, on applying ‘fire to 
one part, the flame which breaks out at its 
decompolition is too weak to fpread itfelf 
ta 
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to the others, owing to the great diftance of 
the nitrous particles : the deftru€tion of the 
whole, therefore, requires a much longer 
time ; and the quantity of permanent elaftic 
fluid, on which depends the ereateft force 
of the powder, is lefs; as may be proved by 
burning a mixture of equal parts of fulphur, 
charcoal, and faltpetre. 

We will now proceed to prove, that fired 
powder preferves conftantly the properties 
remarked in the combination of its ingre- 
dients, modified neverthelefs by the ex- 
actnefs of the mixture, the fize of the grains, 
and other circumftances that will be pointed 
out. All degrees of heat are not fufficient 
to fire powder; for if it be only /ufficient to 
inflame fulphur, the effects before mention- 
ed will refult, as may be proved by throw- 
ing feveral grains of powder near hot coals. 
The burning of the grains contiguous to the 
coals will be fo inftantaneous, asnot tobe dif- 
tinguifhable from the inflammation of the 
fulphur ; but the grains at a little diftance 
from the coals will emit, after fome time, 
a {mall, blue, lambent flame, which at 

length 
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length becomes brighter ; the intenfenefs of 
the fire increafes, and the gradual deftrucs 
tion of the faltpetre is clearly difcernible ; 
fome of the grains are confumed, while in 
others the blue flame difappears without 
producing their deftruétion: at length the 
more diftant grains become warm, without - 
emitting any flame or being confumed. 
This may be exemplified by putting fome 
large grains of powder on an iron plate, 
which may be put near to, or drawn back 
from the fire, in order to give it different 
degrees of heat; or by direCting upon them 
the folar rays, united by means of a convex 
glafs, as different degrees of heat may be 
produced by augmenting or diminifhing 
the circle formed by the re-union of the 

rays. . | 
‘Thefe experiments prove that powder, 
like other combuftible bodies, may become 
hot or inflamed, without being in the fame 
inflant confumed. It is neceflary, there- 
fore, to diftinguifh between the inflamma- 
tion and the final deftruGtion of each grain: 
for fire, when applied to two grains of dif- 
ferent 


ONS DTN dG. ge 


ferent fizes, does not always caufe any 
fenfible difference in their deftru@tion 3 yet 
there isa great difference in the force of 
two equal quantities of powder, made with 
the fame proportion of ingredients, of the 
fame quality, but differently granulated, as 
is feen on comparing cannon and mufquet 
powder. ) 
Having afcertained thofe two properties, 
_ it remains to demonftrate, that when fire is 
applied to grains of powder, theinflammation 
of the contiguous grains, and the deftru@ion 
of each individual grain, takes place pro- 
greflively; and that the velocity with which 
fire fpreads itfelf on all fides to inflame the 
contiguous grains, is greater than that with 
which it penetrates into the fubftance of 
each grain. It is too obvious to need in- 
fifting on, that all motion, however rapid 
or fhort it may be, takes up a certain time; 
though to us, from the fhortnefs of its du- 
ration, it appears inftantaneous: conf{e- 
quently, the inflammation and entire de- 
firution of powder, produced by the action 
of fire, communicating itfelf to every thing 
around, 
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around, like rays from a centre, muft nes 
ceflarily take place in a determined {pace of 
time ; which varies according to the ftrength 
of the fire, the proportion of the ingredients, 
the nicety of the mixture, and the fize of 
the grains. 

When a fufficient degree of fire is applied 
to one grain of powder, it firft ads upon 
the furface, and then penetrates towards the 
centre. As the furface burns, a flame is 
excited, which catches the neareft grains, 
if the degree of heat be fufficient, and the 
furrounding air not too much rarefied. In 
the mean time, the fire which attacked the 
firft grain, continues its a€tion towards the 
centre till it be totally confumed. 

There are then two diftin@ aGions in the 
inflammation and the total confumption of 
powder : the firft is the expanfion of the in- 
flamed fluid ; which fpreading itfelf from the 
furface of the burning grains, furrounds the 
contiguous ones: the fecond is the pene- 
tration of the fire from the furface of each 
grain towards its centre. But the flame 
always fpreads with more rapidity between 

the 
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the intervals of the other grains, than it 

penetrates towards the centre of each grain. 
The following obfervation will prove 
that a determined time is requifite for the 
confumption of each gtain. Make of the 
common mixture, fome grains of powder 
as large as piftol bullets ; dry, and fet fire to 
them: it will then be feen that the fire pe- 
netrates from the furface to the centre, in a 
longer or a fhorter {pace of time according 
to the fize of the grains ; fo that if there be no 
other difference between thefe large prains 
and common ones than in fize, it may be in- 
ferred, from analogy, that the fmalleft muft 
require a certain fpace of time, however 
fhort. It is likewife clear, that the flame, 
in {preading itfelf from the burning grains 
to the contiguous ones, takes up a certain 
{pace of time ; as may be exemplified by fet- 
ting fire to a train of powder. But it is 
not fufficient to have proved that the burn- 
ing of each grain, and the inflammation of 
the contiguous ones, are progreflive; it is 
neceflary further to fhew, that the activity 
N with 
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with which fire fpreads itfelf between the 
interftices of the grains, is greater than that 
with which it penetrates from the furface 
toward the centre of each grain. If we 
confider that the inflamed fluid, in paffing 
between the grains, meets no other refift- 
ance than the common air, which is eafily 
penetrated, by reafon of its rarefaction ; 
and that the fire, in infinuating: itfelf from 
the furface toward the centre of the grain, 
muft pafs through a fubftance mfuch more 
denfe; it is evident that, the refiftance in 
the fecond cafe being greater than in the 
firft, the fire muft confequently be flower 
in its progrefs, 

The following experiment will ferve in 
proof of this affertion. Let a piftol bar- 
rel, with the vent clofed up, be filled with 
powder to the muzzle: on applying fire to 
it, the barrel will inftantly empty itfelf, with 
an explofion. Let it be again filled with 
powder well compreffed, fo that the in- 
terftices between the grains may be as {mall 
as poflible, and form, as it were, a folid 

body ; 
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body ; the time that the barrel will take to 
empty itfelf will be fenfibly longer than 
before. 

The great velocity with which the in- 
flamed fluid paffes from the muzzle to the 
breech of the piftol barrel, between the in- 
terftices of the grains, is obfervable in the 
firft experiment; and in the fecond, it is 
feen how much this velocity, from the ne- 
ceflity of penetrating the powder itfelf, is 
retarded. 

From the three preceding paragraphs, the 
following principles are deducible. 

That in burning two equal quantities of 
powder, made of the fame compofition, 
but differently granulated, as cannon and 
mufket powder, the latter will be confumed 
in lefs time than the former; becaufe the 
grains being fmaller prefent to the fire a 
greater fuperficies, and produce, at the firft 
inftent, the inflammation of a greater quan- 
tity of matter ; which is confumed fo much 
the fooner, as the fire has lefs {pace to pafs 
through from the furface to the centre of 
each grain, ‘That this depends not only 

NW 2 upon. 
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upon the fize of the grains, but alfo upon 
the facility with which ‘the fire pafles be- 
tween them. On the other hand, the grains 
fhould not betoo fmall; forthen the interftices 
will be fo diminifhed, as to admit the fame 
to pafs with difficulty ; and they will be fo 
compact, as to form, as it were, a folid body. 

The grains of powder are generally of a 
very irregular form and uneven furface ; 
whence arife many varieties in the quicknefs 
of its inflammation and explofion. To re- 
medy thefe inconveniences, fome manufac- 
turers put the powder into a barrel fufpend- 
ed by two pivots ; and having turned it for 
fome time, feparate, by means of a fcreen, 
the duft from the grains, which are, by this 
operation, fufficiently fmoothed and round- 
ed. On comparing powder made in this 
manner, with powder of an irregular form 
and uneven furface, the latter is found to 
take fire morequickly, though the proportion 
of ingredients be precifely the fame in both, 
Neverthelefs, as the interftices between the 
round grains are larger than between grains 
of an irregular figure, and as upon them the 

5 quicknets 
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quicknefs of the inflammation greatly de- 
pends, the round grains may be fo f{mall, 
that the interftices being equal in both, the 
fire may be able to fpread itfelf equally, 
and confume the powder with the fame 
rapidity ; and as powder of an irregular 
grain takes fire more eafily than fmooth- 
grained powder, a proportional fize might 
be fixed on which would caufe the latter 
to inflame with greater, or at leaft equal 
promptitude. 

As thefe properties are common to all 
kinds of powder that are well made, of 
proper materials, and equally dried, varieties 
in their effets can only refult from the 
different proportion of the ingredients, the 
fize of the grains, their figure, and fmooth 
or uneven furface, If the ingredients, 
however good in quality, are not well 
mixed together, the powder will not fo 
readily burn, and the difference of the ef- 
fects will be very fenfible. 

The common air that is within and be- 
tween the grains contributes likewife, by 
its expanfion, to the force of the powder 

IN 3 when 
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when fired. Its abfolute force might be 
eafily determined; but is very fmall, 
in comparifon of the elafticity of the 
permanent fluid generated from powder. 
Some, however, pretend to have afcer- 
tained, that in fix grains of powder there 
is at leaft one grain of pure air ina very 
comprefied ftate. 

Thus the diminution of the ranges of 
fire arms, when heated by frequent dif- 
charges, or when the air of the atmofphere 
is more rarefied, ought not to be attri- 
buted to lefs elafticity in the air, but rather 
to the fecond property of powder; where, 
being fired in a rarer medium, lefs takes 
fire, though the fame quantity be ufed; 
and hence the range is fhortened, as may 
be clearly proved by various experiments. 

For the fame reafon, the increafe of force 
obtained by triturating powder for a long 
time, and the force which damaged pow- 
der refumes after having undergone a 
frefh procefs, proceed not, as fome think, 
irom the greater quantity of air comprefled 
into the fubftance of the powder, but fimply 

from 


A Pe 


ON SHOOTING, 183 


from a more exact mixture of the ingre- 
dients, whence they more eafily and gene- 
rally take fire. 
In illuftration of this remark, it is fuf- 
ficient to obferve, that the beft manufac- 
tured powder is liable to be damaged by 
exceflive heat or moifture. The powder- 
makers, in drying powder, take care to 
ftir it frequently, and fuffer it to cool 
before they put it into the barrels; as 
they pretend that it ferments when very 
hot: and in fact, if, when much heated, 
it be clofed up in a barrel for fome hours, 
and afterwards poured gently upon a 
cloth, a great part of the grains, efpecially 
thofe towards the middle of the barrel, 
will be caked together; on examining 
them carefully, it will be found to be 
owing to the great heat, which having 
liquefied the fulphur, it glues the grains 
together when cold: but this never hap- 
pens if the powder be allowed to cool be- 

fore it is put into the barrel, 
A partial or total liquefaétion of the 
fulphur is always prejudicial to the} in- 
N 4 flammation 


184, AN ESSAY 


flammation and quick deftru@tion of the 
powder, as it deftroys the exa& mixture of 
the ingredients, which can only be recovered 
by fubjecting it to a frefh procefs. If the 
heat be not fufficient to liquefy the fulphur, 
a large quantity of duft, confifting prin- 
cipally of fulphur and charcoal, will be 
found in barrels of powder that have been 
long manufatured and expofed to damp. 

The powder from which this duft is de- 
tached will be altered in quality; and 
while the interior of the grains, from 
which the fulphur and charcoal are fallen 
off, continue in the fame ftate they were 
in when made, the exterior will have lof 
the greater part of the fubftances necellary 
to facilitate the inflammation. 

Thus, on applying fire to thefe grains, 
‘the furface burns flowly till the fire pe- 
netrates the interior, and meets a fufficient 
quantity of fulphur and charcoal; the 
powder muft therefore have become weaker. 
Now, if the powder, thus reduced in 
firength, be manufactured again, the grains 
will become homogeneous, both internally 

and 
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and externally ; but, owing to the diminu- 
tion of the quantity of fulphur and char. 
coal, they will be altered in quality, fince 
the faltpetre will be in greater proportion 
than either of the other two ingredients ; 
fo that if, before the powder became 
damp, it was not very ftrong, it will now 
have become much ftronger ; but, on the 
contrary, if it was as {trong as poffible 
before, and the ingredients well propor- 
tioned and intimately mixed together, it 
will in this new operation have loit part 
of its ftrength. Hence it may be inferred, 
that grinding ferves only to mix the in- 
gredients together; and that when there 
is a perfe&t conta& between the nitrous 
and combutftible particles, it is ufelefs any 
longer to continue the operation. 

Powder, however well dried and fa- 
bricated it may have been, lofes its 
{trength when allowed to become damp. 
If daily obfervations on powder pur into 
damp magazines, and carefully preferved 
in barrels, are not fufficient to eftablith 

‘ this 
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this fa&, the following experiment will 
render it inconteftable. 

Let a quantity of well dried powder 
be nicely weighed, and put into a clofe 
room, where the air is temperate, and 
feemingly dry, and be left for three or 
four hours; on weighing it again, its 
weight will be increafed, This fame pow- 
der, expofed to an air loaded with vapour, 
acquires much additional weight in a fhort 
time. Now the increafe of the weight 
being proportional to the quantity of vapour 
contained in the atmofphere, and to the 
length of time that the powder is expofed 
to it; it follows, that powder eafily at- 
tracts moifture, 

Wherefore, if a degree of heat, fuffi- 
cient only to fire dry powder, be applied 
to powder that is damp, the moifture will 
oppofe the action of the fire, and the 
grains either will not take fire at all, or 
their inflammation will be flower: thus, 
as the fire will fpread more flowly, fewer 
grains will burn; and the penetration 


: of 


GONG SRPOOTING. ips 


of the fire from the furface to the centre 
of each grain, and confequently their con- 
{umption, will require more time. Whence 
it may be concluded, that all degrees of 
moifture diminifh the force of powder. 
Saltpetre, not fufficiently refined, attraéts 
moifture very readily; and as the fub- 
{tances that render it impure leffen the 
quantity of fluid, and prevent its detona- 
tion, it fhould be refined as much as pofli- 
ble before it is employed in the fabrica- 
tion of gunpowder, 

Having thus fhewn that the force of 
powder is owing to an elaftic fluid gene- 
rated at the explofion, the fuddennefs of 
which depends upon the proportion of the 
ingredients, the contaét between the nitrous 
and combuttible particles, and the fize of 
the grains, &c. it may be concluded, that 
when feveral powders, equally well dried, 
and fired under the fame ftate of the at- 
mofphere, are compared together, that 
which produces the greateft quantity of 
the elaftic fluid, in a given {pace of time, 
is the ftrongeft. 

There 
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There are two general methods of ex- 
amining gunpowder; one with regard to 
its purity, the other with regard to its 
ftrength. 

Its purity isknown by laying two or three 
little heaps near each other upon white 
paper, and firing one of them. For if this 
takes fire readily, and the fmoke rifes up- 
right, without leaving any drofs or feculent 
matter behind, and without burning the 
paper, or firing the other heaps, it is ef- 
teemed a fign that the fulphur and nitre 
were well purified, that the coal was good, 
and that the three ingredients were tho- 
roughly incorporated together: but if the 
other heaps alfo take fire at the fame time, 
it is prefumed, that either common falt was 
mixed with the nitre, or that the coal was 
not well ground, or the whole mafs not well 
beat and mixed together ; and if either the 
nitre or fulphur be not well purified, the 
paper will be black or fpotted. 

For proving the ftrength of gunpowder, 
a number of machines have been invented, 
all of which are liable to many objections, 

and 
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and upon trial with the fame powder, are 
found to give refults fo different, that no 
dependence can be placed in them ; to fo 
many modifications are the principal pro- 
perties of powder fubject, even in experi- 
ments conducted with the utmoft care. 
Thefe variations have been attributed, by 
many, to the different denfity of the atmo- 
{phere at the time of the different experi- 
ments; but the opinions upon this matter 
are fo improbable in themfelves, and fo con- 
tradictory to each other, that they claim 
neither attention nor belief. Thus, fome 
will have it, that gunpowder produces the 
greateft effet in the morning and evening, 
when the air is cool and denfe; whilft others 
aflert, that its force is greateft in funfhine, 
and during the heat of the day. Mr. Robins 
concludes from the refult of feveral hundred 
trials, made by him at all times of the day, 
and in every feafon of the year, that the 
denfity of the atmofphere has no effet in 
this matter, and that we ought to attribute 
the variations obferved at thefe times, to 
fome other caufe than the ftate of the air: 

pro- 
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probably they are owing to the imperfection 
of the inftrument, or to the manner in 
which the trial was condu€ted. In this 
- ftate of uncertainty then upon the theory 
of the effets of gunpowder, we remain at 
this day. 

If experiments, however, are made with 
the prover, great care muft be taken, not to 
prefs the powder in the fmalleft degree 
into the tube of the inftrument, but to pour 
it gently in; and particularly in trying the 
ftrength of different powders, which is the 
beft ufe to which the inftrument, imperfect 
as it is, can be applied, attention muft be 
paid, that one powder is not prefied clofer 
than another at each experiment, nor the 
fucceflive experiments made until the prover 
is cool, otherwife no comparative certainty 
can be gained. 

By far the moft certain method, however, 
of determining the quality of powder, is 
by drying fome of it very well, and then 
trying how many fheets of paper it will 
drive the fhot through, at the diftance of ten 
or twelve yards. In this trial we fhould be 

| careiul 
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éareful to employ the fame fized fhot in 
each experiment, the quantity both of the 
Shot and the powder being regulated by 
exact weight ; otherwife we cannot, even 
in this experiment, arrive to any certainty 
in comparing the flrength of different pow-~ 
ders, or of the fame powder at different 
times. 

Powder ought to be kept very dry ; every 
degree of moifture injures it. Good pow- 
der, however, does not readily imbibe moi. 
ture; and, perhaps, there is no greater 
proof of the bad quality of powder, than its 
gtowing damp quickly when expofed to the 
air: this readinefs to become moift, depends 
upon the faltpetre employed in the compo- 
fition not having been freed from the 
common falt it contains in its crude {tate, 
and which in confequence has a very ftrong 
attraction for watery particles, 

Powder may acquire a finall degree of 
dampnefs, and be freed from it again by 
drying, without much injury to its quality. 
But if the moifture is confiderable, the falt- 
petre is diffolved, and the intimate mixture 
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of the feveral ingredients thereby entirely 
deftroyed. Drying powder with too great 
a heat alfo injures it ; for there is a degree 
of heat, which, although not fufficient to 
fire the powder, will yet diffipate the ful- 
phur, and impair the compofition by de- 
ftroying the texture of the grains. The 
heat of the fun is, perhaps, the greateft it 
can with fafety be expofed to, and, if pro- 
perly managed, is fuflicient for the purpofe: 
when this cannot be had, the heat of a fire 
regulated to the fame degree, may be em- 
ployed; and for this end, a heated pewter 
plate is perhaps as good as any thing, be- 
caufe pewter retains fo moderate a heat, 
that there can be little danger of {poiling the 
powder by producing the confequences be- 
fore mentioned. | 
It is obfervable that damp powder pro- 
duces a remarkable foulnefs in the fowling 
piece after firing, much beyond what arifes 
from an equal quantity of dry powder; and 
this feems to arife from the diminution of 
the activity of the fire in the explofion, 
Unlefs the fportfman is very particular in- | 
deed 
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deed in the mode of keeping his poumine 
we would recommend him always to air it 
and his flafk, before he takes the field. 

Flaiks made of copper or tin, are much 
better for keeping powder inthan thofe made » 
of leather, or than fmall cafks: the necks 
of thefe fhould be fmall, and well {topped 
with cork, 


tree 
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_ THE choice of this article is highly 
worthy of the fportfman’s care. It fhould 
be equal, round, and void of cavities. The 
patent milled foot is, at this time, to be pre- 
ferred to all other forts, and is in fuch ge- 
-neral ufe, that the inftru€tions which here 
follow on the fize of fhot to be adopted in 
the different chaces, muft be underftood to 
relate to the Patent Shot only, 

The difference, however, which fubfifts 
between the fizes of patent and of common 
fhot, will be hereafter fhewn by means of a 
table, denoting the number of pellets con- 
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tained in a given weight of each ; fo that in 
cafes where the former cannot be procured, 
it will be eafy to adapt the rules there laid 
down, to the latter, by only taking the fame 
number of grains in the common, as di- 
rected to be ufed for the patent fhot. 

It is extremely important for the fuccefs 
of the chace, that the fportfman fhould pro- 
portion the fize of his fhot, as well to the 
particular fpecies of gaine he means to pur- 
fue, as to the feafon of killing it. Thus, in 
the firft month of partridge fhooting, fhot 
No. 1. fhould be ufed; for fince, at this 
time, the birds fpring near at hand, and we 
feldom fire at more than the diftance of 
forty paces, if the fhooter takes his aim but 
tolerably well, it is almoft impoffible for a 
bird at this diftance to efcape in the circle, 
or difk, which the fhot forms. 

Hares alfo, at this feafon of the year, fit 
clofer ; and being at the fame time thinly 
covered with fur, may eafily be killed with 
this fized fhot, at thirty or thirty-five paces. 

In fnipe and quail fhooting, this fized 
fhet is peculiarly proper; for, in ufing a 

larger 
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larger fize, however true the {portfman may 
fhoot, yet he will frequently mifs ; the ob- 
jects being fo fmall, that they have creat 
chanceof efcaping in the vacant {paces of the 
circle or difk. Yet there are many fportf- 
men who fhoot fnipes, quails, and fieldfares, 
in countries where they abound, with the 
fizes fix and feven of the common thot, 
the laft of which is called muftard-feed. 

About the beginning of OGober, at which 
- time the partridge are ftronger in the wing, 
number three is the proper fhot to be ufed. 
This fize feems to be the beft of any ; it 
preferves a proper medium between fhot 
too large, and that which is too fmall, and 
will kill a hare, from the diftance of thirty- 
five to forty paces ; and a partridge at fifty ; 
provided the powcer be good. It will ferve. 
alfo for rabbit fhoot.ng. In fhort, it is ex- 
cellent for all feafons, and many {portfmen 
ufe no other the feafon round. 

It is true, that diftant objeéts are frequently 
miffed for the want of larger {hot ; but then 
thefe bear no proportion to the number 
which are daily miffed, by ufing thot of too 

O2 large 
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large a fize, efpecially with the feathered 
game. If a man was to fhoot conftantly 
with fhot zumber five,for one partridge which 
hemight chance to kill with a fingle pellet, at 
the diftance of eighty paces, he would mifs 
twenty birds at fifty paces, which would in 
fuch cafe efcape in the vacant {paces of the 
circle. But if the fportfman exprefsly pro- 
pofes to fhoot wild-ducks, or hares, then, 
indeed, he had better ufe the muméber five. 
However, in fhooting with a double-bar- 
relled gun, it may be prudent to load one 
of the barrels with large fhot, for the necef- 
fary occafions ; andif in any cafe large fhot 
is required, aumber five will be found to be 
better than any other ; for its fize is not fo 
large as to prevent it from fufficiently gar- 
nifhing, or being equally {pread in the cir- 
cle, and it can at the fame time perform, in 
effet, all that a larger-fized fhot can do, 
which garnifhes but very little, if any at all. 
In order, therefore, to fhew clearly, and 
at one view, the comparative difference in 
the garnifhing of fhot of different fizes ; we 
here fubjoin a table, which indicates the 
num- 
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number of pellets precifely compofing an 
ounce weight of each fort of fhot, the pa- 
tent and the common, commencing at the 
fmalleft fize in each. | 


PATENT "810 3% 


Nowe 8." 2 ance ‘4° 4. i+. Coa 
7 id. - - = 480 
vx id. - = = 300 
I id. - = = 220 
2 Adio tee ae RO 
3 id, - - = 157 
4 tile.) Ae ye oe, OR: 
5 


id. - - = 83 


* The Reader will obferve, that the patent fhot has 
no No. 6, the x being fubftituted in its place, and that 
the numbers do not follow each other in the order of 
-progreffion : the reafon of this we cannot affign. 

Welhave been lately informed, thatthe manufacturer of 
this thot thas, with a fufficient degree of caprice, totally 
altered the numbers, to the great inconvenience of the 
fhooter, who, in ordering the former numbers, has difs 
ferent fizes than formerly fenthim. 
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COMMON SHOT 


Doe: 7. %comnce -= =") aso 
6 id. - - = 260 
3 id. Tas, Fy ee: 
4 id - - = 190 
2 id. - - = 140 
2 id. - = = I10 
4° id. & Sie OF 


The Proportions of Powder and Shot in the 
Charge. 


TO find the charge that gives the longeft 
range in fowling pieces of different di- 
menfions, muft be allowed to be a difcovery 
of infinite importance to every fportfman ; 
and as it feems to be an opinion pretty ge- 
nerally received and eftablifhed, that every 
barrel has a particular load (not a meafure 
eftimated by any rules to be drawn from a 
comparifon made between the proportions of 
the caliber and the length of the barrel) 
with which it will fhoot with greater cer- 

tainty 


ON SH-OFORF PN Gh cre 


tainty and effect ; it cannot be doubted that 
he will make fome experiments with his 
own barrels, in order to attain this end. 
Before we proceed, therefore, to lay down 
a few general rules for the loading of fowl- 
ing pieces of different dimenfions, we. beg 
leave to engraft an excellent principle, in 
the practice of the Artillery on this point, 
upon the fhooting fcience. It is aflerted, that 
by ufing {mall charges at firft, and increafing 
the quantity of powder by degrees, the ranges 
will incteafe to a certain point ; after which, 
if the charge be augmented, they wili pro- 
greflively diminith ; though the recoil will 
{till continue in the ratio of the increafe of 
the charge. This isa confequence that may 
be deduced from a variety of experiments, 
and is perfetly agreeable to the principles 
of mechanics ; fince the recoil and the range 
ought to be in the reciprocal ratio of the 
gun and the fhot, making allowance for the 
refiftance which thefe bodies meet with. 
For a fowling piece of a common caliber, 
which is from twenty-four to thirty balls 
to the pound weight ; adram and a quarter, 


O 4 or, 


200 ow ESSA Y 


or, at moft, a dram and a half, of good pow= 
der; and an ounce, or an ounce and a 
quarter, of fhot, is fufficient. But when 
fhot of a larger fize is ufed, fuch as number 
Jive, the charge of fliot may be increafed 
one-fourth, for the purpofe of counterba- 
lancing, in fome degree, what the fize of the 
thot lofés in the number of pellets, and alfo 
to enable it to garnifh the more. For this 
purpofe, the fportfman will find a meafure 
marked with the proper gages, very conve- 
nient to him. An inftrument of this na- 
ture has been made by an ingenious artift 

of this town, Egg, of the Haymarket. 
Different opinions, however, are enter- 
tained on the proportions of the charge. 
Some determine the charge of a fowling 
piece, by the weight of a ball of the exaé 
fize of the caliber; eftimating the weight 
of the powder at one-third of that of the 
ball, whether it is propofed to fhoot with 
ball or with fhot; and the weight of the 
fhot they eftimate at amoiety more, or, at 
the moft, at double the weight of the ball. 
This calculation comes pretty near to the 
I | pro- 
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proportions we have juft laid down, except 
in the difference of fize betwéen the calibers 
twenty-four and thirty, which, notwith- 
‘flanding, is not fufliciently great in the two 
cafes, to require a gradation in the weight 
of the charge. 

Others again lay down as a rule for the 
charge of powder, a meafure of the fame 
diameter as the barrel; and double that 
diameter in depth: and for the fhot, a mea- 
fure of the like diameter, but one-third lefs 
in depth than that for the powder. This 
alfo agrees tolerably well with the propor- 
tions we have mentioned, at leaft for the 
powder, but the meafure of fhot feems to be 
too {mall, 

In hooting ball with a rifle piece, fome 
perfons proportion the quantity of powder, 
to three times the quantity which the mould 
of the ball adapted to the piece, will con- 
tain. 

Although proverbs are generally true, or 
at leaft poflefs fome portion of truth ; yet 
nothing is fo glaringly abfurd, or lefs found= 
ed in rational principles, than that old adage, 


as J/paring 
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a faying, which is not only in the acquaint- 
ance, but in the conflant practice of moft 
{port{men. 

As a confequence of overloading with 
fhot, the powder has not fuflicient ftrength 
to throw it to its proper diftance ; for if the 
objet fired at be diftant, one-half of the 
pellets compofing the charge, by their too 
great quantity and weight, will ftrike againi{t 
each other, and fall by the way ; and thofe 
which reach the mark, will have {mall force, 
and will produce but little or no effect. 
Thus to overload, is the ftrange fancy of 
poachers, who imagine they cannot kill un- 
lefs they put two ounces, or more, of large 
fhot into their pieces. It is true, that they 
deftroy a great quantity of game, but then 
it is not fairly fhot. Such men are in fome 
meafure punifhed by the fevere ftrokes they 
receive on the fhoulders and cheeks, in con- 
fequence of the exceflive recoil. 
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WADDING. 


MANY fportfmen are of opinion, that the 
wadding, of whatever material it may be 
compofed, or whether it be rammed loofe, 
or tight, into the. barrel, has no effect, 
either on the range of the fhot, or the 
clofenefs with which they are thrown. 
Now, although it may be granted, that the 
material which covers the fhot, and which 
is ufed only for the purpofe of keeping it 
down, is of little importance, yet, the fub- 
{tance which covers the powder is un- 
doubtedly of much confequence. It thould 
be quite clofe in the barrel, and that with- 
out being rammed too hard; the wadding 
{hould therefore be of a foft and tra@table 
material, but at the fame time of fufficiént 
confiltence, to carry the fhot in a body, to 
a certain diftance from the muzzle of the 
piece. For, if the wadding is rammed too 
clofe, or is of a hard and rigid fubftance, 
fuch as ftiff brown paper, the piece will 
recoil, and the fhot will fpread more wide : 
if, on the contrary, the wadding is not fuf- 

ficiently 
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ficiently clofe, and is compofed of a flight 
and too pliant a material, fuch as wool or 
cotton, it will not be of confiftence enough 
to carry the fhot, and the difcharge will 
lofe its proper force. Befides, a certain por- 
tion of the fhot which is more immediately 
i contact with the wadding, will be melted 
by the explofion of the powder. 

In the former part of this treatife, where 
we treated of the /rot of fowling pieces, we 
have given our reafons for preferring wad- 
ding made of hat, by means of a punch 
fitted to the bore of the piece, to every 
other ; but as this is not eafily procured in 
fafficient quantity, we muft employ fome- 
thing that is at once cheap, and adequate to 
the purpofe. 

Next to hat, therefore, experience teaches, 
that nothing is better for wadding than foft 
brown paper; it combines fupplenefs with 
confiftence, and moulds itfelf to the barrel : 
and it is further obfervable, that fuch wad- 
ding never falls to the ground, in lefs than 
twelve or fifteen paces from the muzzle of 
the piece. 

In 
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In countries where orchards abound, a 
very fine mofs, of a greenith grey ‘colour, 
is found adhering to the apple trees, which 
is extremely proper for wadding, and which 
even poflefles the extraordinary quality, 
of making the barrel lefs greafy and foul 
than paper, which always contains a certain 
quantity of oil, Tow is alfo very good for 
this purpofe. A cork wadding has’ been 
extolled for the virtue of increafing the 
range and clofenefs of the thot of pieces ; 
we have not made the experiment, but it 
feems probable, that’a wadding of cork, 
adapted to the caliber of the piece, may pro- 
.duce a greater effect, than a wadding of 
paper, in thefe refpedts, that by ftopping 
the barrel more hermetically, it prevents the 
elaftic fluid, produced by the explofion of 
the powder, from efcaping in any way, be- 
tween the partition of wadding and the 
charge, preferves all its force to the mouth 
of the gun, and thereby renders the efiec& 
of the powder greater. Thefe principles have 
been already applied to the wadding of hat, 
and to which therefore we refer the reader. 

We 


206 nN? ES S‘A CY 


We have now, however, to fpeak of 
another fpecies of wadding, and which has 
novelty, at leaft, to recommend it; but, in . 
truth, it may be preferred to hat wad- 
ding, for the principles of that equally apply 
to this, and it poffefles one great advantage 
in the circumftance of not fouling the bar- 
rel fo much as the other. The wadding to 
which we allude is made of the cloth called 
Fearnought, or Shepherds Clith (which is 
very generally known), and punched by the 
fame inftrument as formerly mentioned for 
hat wadding ; but it muft not be dyed, for 
the acid which is ufed to /e¢ the colour will 
ruft the infide of the barrel immediately in 
contact with it, and efpecially if the gun is 
laid by charged. Some fportfmen ufe it 
upon both the powder and fhot; but by ex- 
perience we find, in proof of our former 
opinion on this matter, that it fhould only 
cover the powder; for, when laid upon the 
fhot, they are, in confequence, more feat 
tered in the difcharge. 

We alfo find, that wadding compofed of 
this material is much cheaper than hat : 
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the coft is from 15. 6d. to 2s. per yard, ac- 
cording to the quality and thicknefs, and a 
yard will cut into 1536 pieces of wadding 
for a barrel of a common caliber. 

As wadding, either of hat or the cloth we 
have juft mentioned, is apt (if the ramrod 
is not fufficiently broad at the top) to be 
driven down edgeways, we recommend the 
fportfman to put it down with the {crew- 
end, giving the ferew a fingle turn round 
into the cloth, and when it reaches the 
powder, to turn the other end of the ramrod 
and fix it level, ufing no force in ramming 
it home, and keeping the gun as nearly 
perpendicular as poffible during the ope- 
ration. 


\ 
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Method of loading a-Fowling Piece. 


Y OME attention is requifite in loading 

ya piece; the powder fhould be only 
flightly rammed down, for which purpofe, 
st is fufficient to prefs the ramrod two or 
three times on the wadding, and not (as the 
ufual practice is) to ram down the wadding 
by. main force, by drawing up the ramrod, 
and then returning it into the barrel with a 
jerk of the arm, many fucceffive times. 
For, by comprefling the powder in this vio- 
lent manner, fome of the grains will necei- 
farily be bruifed, whilft the explofion will 
not be fo quick, and the fhot will be fpread 
wider. 

In pouring the charge of powder into the 
barrel, care fhould be taken, to hold the 


meafure as much as poffible in a perpendi- 
cular 
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tular line, that the powder may the more 
readily fall to the bottom, It is even of fer- 
vice to ftrike the butt end of the gun on the 
ground, in order to detach thofe grains of 
powder, which, in falling down, adhere to 
the fides of the barrel. 

The fhot fhould never be rammed down 
tight: after having given a ftroke on the 
ground with the butt end of the gun, in or- 
der to fettle it, the fame as for the powder, 
the wadding -fhould then be gently put 
down, but much lefs clofe than that over 
the powder; for when the fhot is wadded 
too tight, it fpreads wide, and the piece will 
recoil. In this, therefore, as well as in every 
other mode of loading, the fportfman fhould 
never carry his gun under his arm, with the 
muzzle inclined to the ground; that prac- 
tice at all times loofens the wadding and 
charge too much, fometimes produces the 
lofs of the fhot, and always indicates lazinefs 
in the fhooter, and indifference to the 
{port. 

When the piece is fired, it fhould, if pof- 

P fible, 
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fible, be re-loaded immediately, whilft the 
barrel is warm, left by delaying it, a certain 
moifture fhould be formed in the barrel, 
which would retain a part of the powder 
when pouring in the charge, and hinder it 
from falling to the bottom. | 

Powder, alfo, as already mentioned, will 
imbibe moifture from the air, and therefore 
it is of additional advantage, to load the 
piece whilft the barrel is warm, becaufe fome 
part of the moifture will be thereby eva- 
porated. 

For thefame reafons, the {portfman fhould 
fire off a little powder before he loads the 
firft time, for it has been found, even in the 
drieft feafons, that the coldnefs of the barrel, 
and perhaps fome little moifture condenfed 
in its cavity, have fenfibly diminithed the 
force of the powder, in the firft difcharge. 

- Some fportfmen prime before they load: 
this may be proper when the touch-hole is 
enlarged, and the barrel is very thin at that 
place, becaufe, in that cafe, if the piece is 
not firft primed, it will in loading prime 
| itfelf, 
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itfelf, which diminithes the charge; but 
when the touch-hole is of its proper fize, the 
piece fhould never be primed until after ix 
is loaded ; for then it will be known from 
the few grains of powder which ufually 
make their way into the pan, that the 
touch-hole is clear and unobftruéted ; 
and on the contrary, if no grains come 
through, that it will be proper to ftrike 
the butt of the gun {martly with the hand, 
and to prick the touch-hole until they 
appear. 

But, whether the practice is to prime be- 
fore or after loading the piece, it is highly 
proper, after every difcharge, to prick the 
touch-hole, and what is ftill better, to suard 
againft all remains of fuze or {quib, by in- 
ferting into the touch-hole the feather of a 
partridge’s wing, which will not only clear it 
of thefe dangerous remains, but, if the piece 
is delayed to be re-charged, will take away 
all humidity that may be contraéted there. 
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Inftruélions for Shooting well. 


VERY fportfman has his own man- 

ner of bringing his gun up to his 
fhoulder, and of taking aim; and each 
follows. his own fancy with refpeé& to the 
tock of his fowling-piece, and its fhape. 
Some like it fhort, others long; one pre- 
fers\it ftraight, another bent. 

And although there are fome fport{men, 
who fhoot equally well with pieces ftocked 
in different ways and fhapes, yet certain 
principles may be laid down, as well upon 
what is the proper length, as upon the 
proper degree of bent, that the ftock of 
a gun fhould have. But in the appli- 
cation, thofe principles are very frequently, 
nay moft commenly counteracted, by the 
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whim, or the particular: convenience of 
the fhooter. 

Generally fpeaking, however, it is cer- 
tain, thatfora tall, long-armed man, the 
jtock of a gun fhould be longer, than 
for one of a lefs ftature, and fhorter arm. 
That a ftraight ftock is proper for him 
who has high fhoulders, anda fhort neck ; 
for, if it be much bent, it would be very 
difficult for him, efpecially in the quick 
motion required in fhooting at a flying 
or running object, to place the butt of 
the gun-ftock firmly to the fhoulder; the 
upper part alone would in general be fixed, 
which would not only raife the muzzle, 
and confequently fhoot high, but make 
the recoil be much more fenfibly felt, than 
if the whole end of' the ftock were firmly 
placed on his fhoulder. Befides, fuppofing 
the fhooter to bring the butt home to his 
fhoulder, he would fcarcely be able to level 
his piece at the objeét. On the contrary, 
a man with low fhoulders, and a long 
neck, requires a ftock much bent; for, if it 
is flraight, he will, in the act of lowering 

P 3 his 
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his head to that place of the ftock at which 
his cheek fhould reft, in taking aim, feel 
a coniftraint, which he never experiences, 
when, by the effe& of the proper degree 
of bent, the ftock lends him fome affiftance, 
and, as it were, meets his aim half way. 

Independent, however, of thefe prin- 
ciples, the application of which is fubject 
to a variety of modifications; we venture 
to advife the fportfinan in the choice of a 
fowling piece, that a long ftock is prefers 
able to a fhort one, and at the fame time, 
rather more bent than ufual; for a long 
ftock fits firmer to the fhoulder than a fhort 
one, and particularly fo, when the fhooter 
is accuftomed to place his left hand, which 
principally fupports the Piece, near to the 
entrance of the ramrod into the ftock. 

The practice of placing that hand near 
the bridge of the guard, is, undoubtedly, 
a bad one; the aim is never fo fure, nor 
has the fhooter fuch a ready command over 
his piece, as when he places his hand near 
the entrance of the ramrod, and, at the 
fame time, ftrongly grafps the barrel ; in- 

7 ftead 
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ftead of refting it between his fore-finger 
and thumb, in conformity with the general 
cuftom. It may, therefore, be depended 
upon, that a ftock, bent a little more than 
ordinary, is better for fhooting true, than 
one too ftraight, becaufe the latter, in com- 
ing up to the aim, is fubjet to the in- 
convenience of caufing the beeen to 
fhoot too high. 

We would alfo advife him to have his 
fowling-piece a little elevated at the muz- 
zle, and the fight {mall and flat; for, the 
experienced well know, that it is more 
ufual to fhoot low than high. It is, 
therefore, of fervice, that a piece fhould 
fhoot a little high, and then the more flat 
the fight, the better the line of aim ‘will 
coincide with the line of fire, and of con- 
fequence, the gun will be lefs liable to 
fhoot low, _ 

The method by which to avoid mifling 
a crofs fhot, whether it be flying, or run- 
ning, is, not only to take aim before the 
obje&, but likewife not involuntarily to 
{top the motion of the arms, at the mo- 
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ment of pulling the trigger; for the ins 
ftant the hand ftops in order to fire, al- 
though the fpace of time is almoft im- 
perceptible, the object, if a bird, gets be- 
yond the line of aim, and the fhot will fly 
behind it; and if a hare or rabbit is thot 
at in this manner, whilft running, and 
efpecially if at a diftance, the animal will 
only be flightly ftruck in the buttocks, 
and will be taken but by hazard. When a 
bird, however, is flying in a ftraight line 
from the fhooter, this fault can do no 
harm; the obje& can fearcely efcape, if 
the piece be but tolerably well direéted, 
unlefs, indeed, it is fired at the moment 
the game {fprings, and before the birds 
have taken a horizontal flight. In that 
cafe, if the hand fhould ftop ever fo little, 
at the inftant of firing, the fportfman 
will fhoot low, and inevitably mifs the 
mark. 

It becomes, therefore, extremely eflen- 
tial to accuftom the hand, in taking aim, 
to follow the objeé, without fufpending 
the motion in the leaft degree, which is 

a Cas 
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a capital point towards acquiring the art 
of fhooting well: the contrary habit; which 
it is: very difficult to correét, when once 
contracted, prevents that perfon from at- 
taining perfeGtion in the art; who, in other 
refpeéts, may eminently poffefs quicknefs 
of fight, and fteadinefs of aim. 

Nor is it lefs effential in a crofs fhot, 
to aim before the object, in proportion — 
to its diftance, at the time of firing. If 
a partridge, for inftance, flies actofs ‘at. the 
diftance of thirty, or five-and-thirty paces, 
it will be fufficient to take aim at the head, 
or, at moft, but a fmall fpace before. The 
fame rule will nearly hold in the cafes of 
{hooting quail, woodcock, pheafant, or 
wild duck, although thofe birds move their 
wings flower than the partridge. But, 
ifthe object is fifty, fixty, or feventy paces 
diftant, it then becomes neceflary to aim 
at leaft half a foot before the head. 

The fame practice fhould be obferved, 
in fhooting at a hare, or rabbit, when 
running in a crofs dire€tion, making due 
allowance for the diftance, and for the 

{wiftnely 
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fwiftnefs of the pace, which is not always 
the fame, 

It is alfo proper, in fhooting at an ob- 
jet very diftant, to take aim a little above 
it, becaufe fhot, as well as ball, have but 
a certain range in point blank, beyond 
which, each begins to defcribe the curve of 
the parabola*. 

When a hare runs in a ftraight line 
from the fhooter, he fhould take his aim 
between the ears, otherwife he will run 
the hazard either of miffing, or at leaft of 
not killing dead, or, as it is fometimes called, 
“clean.” A true {portfman, who has the am- 
bition of fhooting well, is not content with 
only breaking the wing of a partridge, or the 


* Some authors celebrated for their mathematical 
Tracts on Gunnery, are of a different opinion as to the 
track defcribed by the ball in its flight. We will here 
only mention Euler, a German writer, who infifts that, 
the refiftance of the air to {wift motions being very 
great, the curve defcribed by the ball is neither a 
parabola, nor near it; and after various algebraic 
proofs, he infers, that, by reafon of this refiftance, the 
angle which gives the greateft amplitude is not forty- 
five degrees, as commonly fuppofed, but fomething lefs. 
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thigh of a hare, when he fhoots at a 
fair diftance; for in fuch cafe, the hare, 
or the partridge, ought to be fhot in fuch 
a manner, that it fhould remain in the 
place where it falls, and not require the 
afliftance of the dogs to take it, . 


-Now mercy goes to kill, 

And fhooting well is then accounted ill. 
Thus will I fave my credit in the fhoot ; 
Not wounding, pity would not let me do’t. 


SHAK. 


But, if he fhoots at a great diftance, it 
is no reproach that the partridge is only 
winged, or the hare wounded, fo that it 
cannot efcape. 

Praétice foon teaches the fportiman the 
proper diftance at which he thould thoot, 
The diftance at which he ought infallibly 
to kill any kind of game, with patent fhot, 
No. 3. provided the aim be well taken, 
is, from twenty-five to thirty-five paces, 
for the footed; and from forty to forty- 
five paces, for the winged game. Beyond. 
this diftance, even to fifty, or fifty-five 

paces, 
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paces, both partridge and: hares: are fomee 
times killed, but, in general, the hares are 
only flightly wounded, and carry away the 
fhot; and the partridge, at that. diftance, 
prefent fo {mall a furface, that they fre- 
quently efcape untouched between the va~ 
cant fpaces of the circle. Yet, it does not 
follow that a partridge may not be killed 
with No. 3. patent fhot, at fixty, and even 
feventy paces diflance, but then thefe fhots 
are very rare, 

Thofe who know the range of a fowling~ 
piece, and the clofenefs of its fhot, fhrug 
up their fhoulders at the romances of thofe 
fportfmen, who, by their own accounts, 
daily kill, with fhot No. 3. at the diftance 
of ninety, and one hundred paces. Nay, 
fome even go fo far, as to affert, that they 
have killed, with this fized fhot, hares, at 
one hundred and ten paces, and pheafants, 
at one hundred and twenty. It cannot, 
however, be denied, that with fhot No. q 
a man may have killed a hare or a partridge 
at one hundred and ten, or pofhibly at one 
hundred and twenty paces; but then thefe 

fhots 
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fhots are fo extraordinary, and occur fo 
feldom, that the whole life of a fportiman 
will fcarcely afford more than two or three 
inftances; and, when.it does happen, it will 
be found to be by a fingle pellet, which, by 
great chance, has hit either the wing or the 
head of the partridge, or has {truck the head 
of the hare, by which he is ftunned, or, 
perhaps, has penetrated the dmall.part of 
the fhoulder, where there is, to prevent the 
wound being mortal, only a very thin {kin, 
which being ftretched by the animal in runs 
ning, is thereby rendered more eafy to be 
pierced with the fhot. 

As a means of attaining the art of fhoot- 
ing flying, many young fport{men are ad- 
vifed to fhoot at {wallows ; but the flight of 
thefe birds is fo irregular and fwift, and at 
the fame time fo unlike the motion of thofe 
birds which are the object of fport, that we 
think it a bad method. No mode is fo 
advantageous as the actual practice of fhoot- 
ing the game, whereby that trepidation and 
alarm, which moft men feel upon the rifing 
of the covey, will be fooner conquered ; for, 

while 


222 AN ES S'A:-¥ 


while thefe are poflefled, even in the moft 
trifling degree, no one will attain to be a 


fteady and good fhot. 


This opinion is confirmed and enforced 
by fuch beautiful and defcriptive language 
in the poem we havé before cited, that we 
are tempted to give another quotation from 
the fame work, not doubting that our read- 


ers will excufe us. 


But vainly thall preeeptive rules impart 

A perfect knowledge of this manly art ; 

Pradtice alone can certain {kill produce, 

And theory confirm’d by conftant ufe. 

‘The hardy youth, who pants with eager fame 
To fend his leadeh bolts with certain aim, 

Mutt ne’er with difappointed hopes recail 

From cold and heat, from hunger and from toil ; 
Muft climb the hill, muft tread the marfhy glade, 
Or force his paffage through th’ oppofing fhade ; 
Muft range untam’d by Sol’s meridian pow’r, 
And brave the force of winter’s keeneft hour, 
‘Till induftry and time their work have wrought, 
And honour crown the {kill that labour taught. 
Yet fome, thefe harfher rudiments to fpare, 

And equal art with eafier toil to fhare, 
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Or watch with careful aim and ready fight 

The fwallow wheeling in her fummer flight, 

Or on fome lofty cliff, whofe chalky fteep 

Hangs with rude brow impending o’er the deep, 

Where gulls and fereaming fea-mews haunt the rock, 

Pour fire inceffant on the mingled flock, 

But vain their hopes—prefented to the eye 

In fuch diverfive lines the objects fly, 

‘That the ’maz’d fight unnumber’d marks purfues, 

Uncertain where to aim, and which to choofe ; 

Decifion quick and calm, the thooter’s boaft, 

By frequent change, is check’d, confus’d, And loft : 

And, guarded by irrefolute delay, 

Untouch’d fhall future coveys fleet away. 

More hurtful ftill to try with diftant blow 

To bring the percher from th’ aerial bough. 

How fhall his thoughts, the level that prepare 

With all the caution of mechanic care, 

Exa& and fteady as the fage’s eye 

Through Galileo’s tube furveys the fky, 

With ready view the tranfient object feize 

Swift as the motion of the rapid breeze, 

Purfue th’ uncertain mark with fwift addrefs, 

And catch the fleeting moment of fuccefs ? aa 
*- If, ; 


Rey 4 ? 


4 


374 AN ESSAY 


If, however, there are perfons who ftill 
think the practice of fhooting fwallows to 
be of affiftance in acquiring the art, wewill 
venture to recommend another mode, which 
is nearly fimilar, but, in our opinion, much 
better. This is, by putting fmall pieces of 
white paper round ‘the necks of {parrows, 
or other {mall birds, by the means of a hole 
cut in the middle of the paper ; then, throw= 
ing a fingle bird into the air, the young 
fhooter may deliberately take his aim; for, 
by this device, the flight of the bird is ren= 
dered Jefs rapid, and more regular, and at 
the fame time prefents a much better mark 
for practice. Befides, it affords an excellent 
diverfion in feafons when game cannot be 
purfued, or in wet weather, from under- 
neath the fhelter of a fhed, or a barn door. 
Some of the firft fhots in the kingdom 
have been perfected by this mode. 

A fowling-piece fhould not be fired more 
than twenty, or five-and-twenty times, 
without being wafhed; a barrel, when foul, 
neither fhoots fo ready, nor carries the fhot 
fo far, as when clean. The flint, pan, and 

_ hammer, 
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| hammer, fhould be well wiped after each 
thot; this contributes greatly to make the 
ae go off quickg’but then it fhould bé 
done with fuch expedition, that the barrel 
may be reloaded whilft warm, for the rea- 
fons we have before advanced: ‘The flint 
thould be frequently changed, without wait- 
ing until it miffes fire, before 4 new one is 
putin. Fifteen or eighteen thots, therefore, 
fhould only be fired with the fame flint; 
the expence is too trifling to be regarded; 
and by changing it thus often, much vexa- 
tion will be prevented. 

A gun, alfo, fhould never be fired with 
the prime of the preceding day; it may 
happen that an old priming will fornetimes 
go off well, but it will more frequently con- 
tract moifture and fuze in the firing; then 
the obje& will moft probably be miffed, 
and that becaufe the piece was not freth 
primed. 

For the ufe and convenience of thofe who 
love the fport of fhooting water-fowl, we 
will here infert an infallible receipt to exclude 
_ water and dampnefs from penetrating their 
boots. 
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boots. For this purpofe the boots fhould 
be made of foft cow leather, well feafoned, 
and rendered as much water proof as they 
can be, by the quality of the leather and the 
clofenefs of the fewing. | 

Take of Tallow, half a pound, 

Hogs lard, four ounces, 
Turpentine, two ounces, 
New bees wax, two ounces, 
« Olive oil, two ounces. 
Melt the whole together in an earthen pip- 
kin over the fire, and ftir it well while 
melting. 

The night before it is propofed to goa 
fhooting water-fowl, care muft be taken, 
that the boots have no dampnefs; they 
muft then be warmed gradually at a clear 
frre, and, when well heated, muft be liberally 
anointed with the preceding compofition, 
which fhould be previoufly melted to fuch 
a degree of heat that the hand can but juft 
bear it ; fo much of this compofition fhould 
be applied as the leather will fuck up, in 
repeated rubbings. On the next morning, 
the boots will feel a little ftiff in putting on, 

but 
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but the warmth of the leg will foon render 
them fupple. When the boots are new, it 
will be neceflary to wear them two or three 
times before they are anointed, in order to 
take away the oily drefling which all new | 
leather has. 

With boots thus prepared, the fportfman 
may wade whole days in bogs and fwamps, 
without fear either of wet or damp, being 
{ure to return home with dry legs and feet. 
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General Inftruétions on Shooting. 


Otwithftanding the inftructions which 
here follow, may appear minute and 
fuperfluous to the experienced fportfman, 
yet, we truft, the young fhooter will not 
be forry to find the elements of his profef- 
fion, or to meet with that information which 
will in fome meafure fupply the experience 
he wants ; for this reafon we prefume to 
lay down a few general precepts for his 
conduct in the purfuit of the game. 

In the firft place, he fhould pay attention 
to the difference of feafons, and the wea- 
ther; to the temperature of the air, and 
even to thofe hours of the day, which are 
more or lefs favourable for fhooting. In 
warm weather he fhould hunt for the game in 
plains and in open grounds, at the fame time 

bearing 
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bearing in mind, that, during the heat of the 
day, the birds frequent moift places, marfhes 
where there is little water and much high 
grafs, the fides of rivers and brooks, and 
hills expofed to the north, But, in cold 
weather, they will moft commonly be found 
on little hills expofed to the fouth ; along 
hedge-rows; among the heath ; in ftubbles; 
and in paftures where there is much furze 
and fern, In hard frofts, they get into 
thickets, low places, and marfhes, where 
they feek to fhelter themfelves from the 
cold, as well as the heat, in different feafons. 
The greateft part, however, of thefe rules 
will only apply, when the weather is ex- 
tremely hot, or feverely cold, at both of 
which times, the hares and partridges almoft 
totally defert the plains and Open grounds. 
The game is more eafily approached, or, in 
the language of {porting, “ lyes better,” in 
covert, than in open places; a double ad. 
vantage is therefore obtained, by hunting 
for them in the former. 

He fhould, at all times of the fhooting 
{eafon, go out in the morning before the 
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dew is off. At that time, the fhepherds and 
their flocks, the hufbandmen and _ their 
teams, have not entirely fpread over the 
fields, and have as yet fprung but a {mall 
quantity of game; the {cents of the pre- 
ceding night will alfo be more warm, and 
the dogs will hit them off better. Befides, 
if he is not early, he lofes fuch opportuni- 
ties of fhooting, as he will not mect again, 
during the remainder of the day. 

All thefe advantages, therefore, greatly 
counterbalance the notion generally received, 
that, as the birds will not lye well while the 
ground is wet, the {portfman fhould not go 
out early in the morning, or before the dew 
is gone off. 

The colour of the drefs which the fhooter 
fhould wear, is worthy notice. Green is 
unqueftionably the beft in the early part of 
the feafon, whilft the leaves remain on the 
trees. For, if he is clad in a glaring colour, 
when the face of the country retains its ver- 
dure, the game will perceive his approach 
more eafily, and from a greater diftance. 
In winter, for the fame reafon, his drefs 

fhould 
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fhould be compofed of a dark grey, or fome 
colour refembling that of the dead leaf. 

It is beft to hunt as much as poflible with 
the wind; not only to prevent the gamefrom 
perceiving the approach of the fportfman 
and his dog, but alfo to enable the dog to 
{cent the game at a greater diftance. We 
fay as much as poffible, becaufe in advancing 
and returning upon his fteps, in order to 
range the ground well, the fhooter cannot 
always keep the advantage of the wind. 
When, therefore, it is propofed to hunt any 
particular tract of country, in which game 
is expected to be found, it is indifpenfably 
neceflary to take the wind, and it behoves 
the fhooter to range andquarter his ground, 
in fuch manner and diredtion, as to preferve 
it in his favour. 

He fhould never be difcouraged from 
hunting and ranging the fame ground, over 
and over again, efpecially in places covered 
with heath, brambles, high grafs, or young 
coppice wood. A hare or rabbit will fre- 
quently fuffer him to pafs feveral times 
within a few yards of its form, without 
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getting up. He fhould be ftill more pa- 
tient, when he has marked partridge into 
{uch places ; for it often happens, that after 
the birds have been fprung many times, 
they lye fo dead, that they will fuffer him 
almoft to tread upon them, before they will 
rife. Pheafants, quails, and woodcocks do 
the fame. 

He fhould always keep a fharp eye, and 
carefully look round about him, never paff- 
ing a buth, or tuft of grafs, without exami- 
nation; but he fhould never ftrike either 
with the muzzle of his gun, for the reafons 
afligned when we treated of wadding. It 
is alfo proper to ftop every now and then; 
for this interruption of motion, frequently 
determines the game to fpring, which would 
otherwife have fuffered him to pafs. He 
who patiently beats and ranges his ground 
over and over again, without being difcou- 
raged, will always kill the greateft quantity 
of game ; and if he is fhooting in company, 
he will find game where others have pafled 
without difcovering any. 

As foon as he has fired, he fhould call in 

his 
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his dog, and make him lye down until he 
has reloaded his piece; for, without this pre- 
caution, he will frequently have the morti- 
fication to fee the game rife, when he can- 
not fhoot. 

In fhooting in an open country, one of 
the moft effential points to be obferved, is, 
to mark the place where the partridge alight; 
therefore, when he has killed his bird, he 
fhould not immediately run to pick it up, 
or attend to make his dog bring it to him, 
but he ought to follow the others with his 
eye, until he fees them fettle, or as far.as 
his fight can extend, without interruption 
from a wood or a hedge. In the latter cafe, 
although he has not been able to diftinguith 
the exact {pot on which they have alighted, 
yet he may tolerably well guefs whereabout 
they are, efpecially if he is acquainted with 
the country in which he is fhooting, And 
when two or more fportfmen fhoot in com- 
_ pany, each fhonld mark the birds which 
fly on his own fide. 

The rules of condué which we have juft 

laid 
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laid down in fhooting partridge, will with 
equal propriety apply to all the feathered 
game. 

When a hare ftarts up at a diftance, it is 
often of ufe to follow her with the eye, be- 
caufe fhe will fometimes fquat down; and 
then, if fhe is left for a little {pace of time, 
fhe may be approached near enough to be 
fhot on the form. But if fhe is perceived 
to enter a copfe, or {mall wood, it is ftill 
better ; in that cafe, the fportfman fhould 
caft his dogs through that part of the wood 
where he conceives it probable fhe has clap- 
ped down, and then he may wait for her 
on that fide of the wood at which he thinks 
fhe will come out. 

The defcription of a particular mode of 
killing game in an open country, may not 
be unacceptable to fome of our readers. 
Fight men goin a company; four of them — 
equipped with fowling-pieces, and four with 
fticks only, for the purpofe of beating the 
bufhes, furzes, &c. This band then range 
in a ftraight line, the beaters being placed in 

the 


O Nt? SEES © TaN: G, 235 


the intervals between the fhooters, at the 
diftance of ten or twelve paces, the whole 
forming a front of eighty or an hundred 
paces, fo that in advancing they fweep a 
great tract of country, The beaters, in or- 
der to raife the game, make a great noife 
with their voices and fticks. When a covey 
of partridge fprings, if one of the company 
fires, the reft ftop until he has reloaded 
his piece, taking care in the mean time 
to mark the flight of the birds. If a fin- 
gle bird feparates from the covey and is 
marked down, one of the fhooters is dif- 
patched after it, and the others halt until 
he returns. 

Dogs are almoft unneceffary in this fport; 
at leaft, one only fhould be ufed, which 
fhould be under perfect command, other- 
wife he fhould be held in a ftring, ready to 
be flipped in cafe of need, after a winged 
partridge, or a wounded hare. If a copfe 
or {mall wood intervenes, the beaters enter 
and range it, while the fhooters poft them- 
{elves at the outlets, 


This 
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This method is much ufed in Italy ; it 
is in general a very bloody {port, but 
feems to be more particularly adapted for 
places where the game is not in great 
abundance. 


CHAP. 
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Infiructions for Training Pointers, 


EFORE. we enter into this matter, 
B we beg the indulgence of our Read- 
ers whilft we fay a few words in favour of 
that wonderful animal the Dog, and by 
defcribing a few of the extraordinary quali- 
ties he poffeffes, as well as his amiable dif- 
pofition, prevail on the generality of the 
world to treat this faithful fervant with more 
tendernefs and refpeét in future. 

Buffon, a man who poilefied the greateft 
knowledge of nature and all her works, 
combined with the happieft talent of deferib. 
ing them, fays that the doz, from the great 
perfeGtion of his intellect, is worthy toenterin 
fociety with man; he knows how to aid him 
in his defigns, to watch for his fecurity, to 
affift him with his Powers, to defend him, 
_ to flatter him; he Knows, by afliduous fer- 
vices 
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vices and by repeated carefles, how to con- 
ciliate the affections of his mafter and to 
captivate him, and from a tyrant to make 
him his protector. 

The dog, independent of the beauty and 
fymmetry of his form, of his vivacity, and 
of his agility, eminently poffeffes all thofe 
interior qualities that can gain the affec- 
tions of man, whom he feduloufly feeks to 
pleafe, and to whom he attaches himfelf 
with fo much pleafure and fincerity. He 
approaches in crouching and humble atti- 
tude, to lay at the feet of his mafter, his 
courage, his ftrength, and his talents; he 
waits his commands to make ufe of them ; 
for thefe heconfults him, heinterrogates him, 
he fupplicates him: a fingle glance of the 
eye is fufficient; he underftands the fignal 
of his will; he is all zeal, all ardour, all 
obedience: mote fenfible of kindnefs than 
of injury, he is neither repulfed nor difcou- 
raged by the worft of treatment ; he fubmits 
to it, he forgets it, or at leaft remembers it 
only to attach himfelf the more. Inftead 
of being exafperated, he willingly expofes 

I himfelf 
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himfelf to new trials of feverity ; he licks 
the hand that {trikes him ; to it he oppofes 
only a mournful complaint, and at length 

difarms it by patience and fubmiffion. 
More tractable than man, the dog not 
only imbibes inftruction in a {mall fpace of 
time, but readily conforms himfelf to the 
various motions, to the manners, and to 
all the habits of the fportfman who com- 
mands him. Of what infinite importance 
is the dog in the order of nature, fuppofing 
for an inftant that he had never exifted! 
Without him, how would man have been 
able to conquer, to fubdue, and to reduce 
to flavery the favage animals of the foreft ? 
How could he at this day difcover, chafe, 
and deftroy the wild beafts of the field? It 
is evident, that, to procure perfect fafety, 
and to render himfelf mafter of the living 
univerfe, it would be neceflary to begin by 
forming an union with thofe animals whom 
he found capable of attachment and obe- 
dience, to the intent of oppofing them to 
the others. One of the firft arts of man 
hath therefore been the education of the 
dog; 


240 AN ESSAY 


dog; and the confequence of this art lat 
been, the peaceable poffeflion of the earth. 

Without the dog, man could [not have 
dared pretend to fuch a conqueft, becaufe the 
greater part of animals have more agility, 
more fwiftnefs, more ftrength, and even 
more courage than man, Nature hath bet- 
ter provided, and better armed them than 
him : they have fenfe alfo and the faculty of 
fmelling in the moft perfect degree. To 
have gained, therefore, a fpecies of animal, 
courageous and docile as the dog, was to 
have acquired a new fenfe, and faculties 
which were wanting to us; it was to have 
difcovered great and eternal means of con- 
queft; it was, in one word, to have immor- 
talifed the fportfman and the art of the 
chace. 

After having thus become the advocate 
of the dog, and fo warmly recommended 
him to the favour of his mafter; let not 
the falfe and affeted friends of humanity 
be alarmed at the modes of difcipline which 
are hereafter defcribed, and even approved ; 
nor perfuade themfelves to think that they 

es are 
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are incompatible with the finer feelings, 
and unjuftifiable on the principle of fport*. 
They are but means to prevent a greater 
evil ; the natural faculties of the dog mutt 
be trained to their proper obje@ and pur- 
pofe ; he is by nature wild and depredatory ; 
he will fometimes return to his: natural 
hankering ; and we venture to pronounce 
that the man of feeling would, at the fight 
of fheep worried in the fold, and of pigs 
and poultry in the farm-yard, acknowledge 
the truth of the old adage, and follow its 
dictates, “ of two evils to choofe the leaft «” 
and were he eitherin the fituation of theownes 
of the dog, or the fufferer by his ations, he 
would equally countenance the feverities al- 
luded to, and acknowledge them to be falu- 
tary modes for the correétion and prevention 
of fuch vicious habits. | 

There is however one circumftance, re- 
lating to the economy of this animal and 
his dependance on man, which would ho-= 
nourably engage the feelings and the know- 


* Vide Monthly Review for June 1790. 
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ledge of thofe capable, by profeffional edu 
cation, to undertake the tafk ; we mean, an 
inveftigation of the various difeafes to which 
dogs are fubje&t (we fay various, becaufe 
we do not fubfcribe to that old but errone- 
ous judgment which calls every diforder 
with which a dog is affli€ted, by the general 
name of the di/femper), and thereby to form 
a rational fyftem of treatment. It is really 
furprifing that no one has hitherto attempted 
this humane office; to many we are con- 
vinced it might be extremely eafy. The 
whimficality and rage of the prefent hour 
furnifh us with a variety of bombattic 
writers and treatifes upon the means of 
prevention, as well as the method of curing 
difeafes incidental to horfes : it has alfo, in 
a lucky hour, given birth to a /ocie/y or 
college of Veterinarians, inftituted for the 
exprefs purpofe of improving the art of 
farriery, and to this end, foliciting com- 
munications from all the world, of any im- 
portant information or ufeful difcovery which 
may conduce to the improvement and ex- 
tenfion of that branch of {cience. As a fportf- 
5 man, 
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man, may we not be permitted to fay, that 
the horfe is not a more ufeful nor a more 
noble animal than the dog? For the fake 
of humanity, then, and for the enlarging 
of knowledge, we recommend and intreat 
this refpeGtable and promifing ufeful fociety 
to extend their plan, and to invite commu- 
nication on the nature and cure of the dif- 
eafes to which this worthy and affeGtionate 
creature is peculiarly fubje&t, and fubjed, 
we are forry to fay, at this time, without 
any one rational mode of treatment for the 
alleviation of pain, or the removal of com- 
plaint. For him, a fmall fpace of time inter- 
venes between the adminiftration of the-moft 
violent improper and inapplicable remedies, 
and the more humane but ftill brutal one 
of the rofe. Thus is a period barbaroufly 
put to his various miferies, and thus is he, 
to the laft, treated as a dog. 

We are perfuaded that the difeafes of 
dogs are generally produced by the little 
care taken of them, and this at leaft may 
be eafily remedied. | 

But to return from this digreflion, which 
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we moftt fincerely hope will have the effect 
intended, to the matter of which we have 
profefled to treat, we have once more to 
folicit the candour of our readers towards 
the inftrutions we fhall lay down, again 
availing ourfelves of our former allegation, 
that we do not in this part of the work 
write for fini/bed {portf{men, but only for the 
noviciate. To the gentleman who may 
choofe to train his own dog, we flatter our- 
felves the general modes hereafter defcribed 
will be ufeful; the dog-breaker by profeffion 
can gain no new information from it; nor 
do we think that the former can, by the 
clofeft obfervation of them, attain to teach 
his dog fuch nicety and accuracy of ma- 
nege, that he can pretend to vie with the dogs 
of thofe days when fportfmen fhot their 
game”™ /ef, and when the dog was trained 
to be obedient to the almoft imperceptible 
whifper, to the flighteft motion of the hand, 
and comprehended every thing that was ré- 
quired: of him without the need of a fingle 


* Vide the Introduion. 
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word being fpoken to him: at that time 
the dog was an agent abfolutely neceflary 
to the fuccefs of the fportfman. But, at 
prefent, when volant wings cannot fave the 
birds from the mortal fhot, and when qua- 
drupeds can no longer enfure fafety by the 
fleetnefs of their courfe, a dog with all this 
addrefs is only a fecondary confideration ; 
and the fportfman who is not very ambi- 
tious on the one hand, or very blood-thirfty 
on the other, may poffibly be content with 
“a pointer formed and educated under the 
rules we have prefumed to lay down. 

Three {pecies of dogs are capable of re- 
ceiving the proper inftrution, and of being 
trained. Thefe are, the fmooth pointer, 
the fpaniel, and the rough pointer, The 
laft is a dog with long curled hair, and 
feems to be a mixed breed of the water-dog 
and the {paniel*, ‘The fmooth pointer is 


* Spaniele, index, or the fetter : they are called En- 
glith fpaniels ; whence it is probable, notwithftanding 
the derivation of the name, that they are natives of 
Great Britain. —The pointer is a dog of foreign extrac- 
tion, and was unknown to our anceftors. 
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active, and lively enough in his range, but 
in general is proper only for an open coun- 
try. 

The greateft part of thefe dogs are afraid 
of water, brambles, and thickets ; but the 
{paniel and the rough pointer are eafily 
taught to take the water, even in the coldeft 
weather, and to range the woods, and rough 
places, as well as the plain. Greater de- 
pendence may therefore be had on thefe 
two laft fpecies of dogs, than on the fmooth 
pointer. he 

Before you begin to break in a dog, it 
will be proper, when he is only five or fix 
months old, to teach him to fetch and carry, 
which may eafily be done without going 
out of the houfe, by means familiar to every 
one. With patience and gentle treatment, 
if the dog is of a good breed and difpofition, 
he will acquire the habit very eafily; but 
much gentle ufage is neceflary at this time, 
and if the dog fhould be obftinate in learn- 
ing his leffons, feverity and correction fhould 
be carried only to a certain point. 'There- 
fore, as you perceive him to be ditheartened, 

let 
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let him reft, beftow carefles on him, and 
return to the tafk another time. 

If, however, this tafk cannot be accom- 
plifhed by mild treatment, you muft wait 
until the dog is of a proper age to be re- 
gularly trained; for then, in cafe of great 
obftinacy, he will be able to bear the {trong 
collar, and thofe other modes of difcipline, 
which will be hereafter defcribed. 

It will, at the fame time that you teach 
the dog to fetch and carry, alfo be proper 
to give him the firft principles of obedience ; 
which may be accomplifhed by walking with 
him a little diftance from the houfe, and 
there learning him to come in, when he runs 
too far off ; and to go behind when he re- 
turns; ufing in the firft cafe the words, here, 
come in; and in the latter, Jack, or behind. 

It is alfo highly neceflary to accuftom the 
dog, at this period, to be tied up in a ken- 
nel or ftable, where you fhould be careful 
to renew his ftraw frequently. 

But in thefe firft effays, he fhould not be 
kept tied up too long, in confideration of 
his tender age, which feems to require fome 
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indulgence; he fhould, therefore, be let loofe 
in the morning, and faftened up again in 
the evening. Dogs which are not early 
accuftomed to be chained up, difturb you 
with their howling. 

It is alfo of importance, that the perfon 
who intends to train him, fhould alone {peak 
to and command him, and that none other 
fhould interfere with his education, or give 
him his food. 

When the dog has attained the age of 
ten or twelve months, it will be high time 
to carry him into the field, for the purpofe 
of regular training. At the firft you may 
let him doas he likes, without requiring any 
thing of him, the fir ftep being only to 
make him know his game. He will, at this 
time, run after every thing that he fees ; 
crows, pigeons, thrufhes, {mall birds, par- 
tridges, hares. This eagernefs being fome- 
what abated, he will end by only purfuing » 
the partridge and hares, to the former of 
which his natural inftinG will more parti- 
_ cularly attach him ; and being foon tired 
with following after thefe in vain, he will 

be 
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be content, after having flufhed the birds, 
to follow them with his eyes. 

He will not, however, do the fame with 
hares; for feeing that, they have but legs 
like himfelf, and do not leave the ground as 
partridge, he perceives that there is more 
equality with himfelf, and will not relin- 
quifh the hope of overtaking them: for this 
reafon, he will continue the praétice of run- 
ning after hares, until correéted by educa-~ 
tion; and even then, it is very difficult to 
prevent the moft crafty and- beft-trained 
dog, from purfuing hares. 

All young dogs are fubject to rake, that 
is, to hunt with their nofes clofe to the 
ground; a habit, which you fhould not 
fuffer them to contrat, and of which you 
fhould effectually break them betimes, if it 
is pofhible to be done; for a dog that rakes 
with his nofe, and follows the game by the 
track, will never make a good pointer, nor 
find half fo much game, as one that hunts 
with his nofe high, Whenever, —— 
you perceive that your young dog is fol- 
Jowing the track of partridge down wind, 

call 
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call to him with an angry tone, bold up; 
he will then grow uneafy and agitated, 
going firft on one fide, and then on the 
other, until the wind brings him the {cent 
of the birds. He will only have to find 
the game four or five times in this way, 
when he will take the wind of himfelf, and 
hunt with his nofe high. 

Yet, there are dogs which it is ‘almoft 
impoflible to break of this fault, and fuch 
are {carcely worth the training. The beft 
method to be ufed with a dog of that de- 
{cription is, to put the puzz/e peg upon him, 
This is an inftrument of a very {imple con- 
ftruction, being no other than a piece of 
oak or deal inch board, one foot in length, 
and an inch and a half in breadth, tapering 
a little to one end; at the broader end are 
two holes, running longitudinally, through 
which the collar of the dog is put ; and the © 
whole is buckled round his neck ; the piece 
of wood being projeCted beyond his nofe, is 
then faftened with a piece of leather thong 
to his under jaw. By this means, the peg 
advancing feven or eight inches beyond his 
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{nout, the dog is prevented from putting his 
nofe to the ground and raking. 

This inftrument is alfo proper for dogs 
that tear the game ; and fometimes has been 
found to make a dog that is too eager, and 
poflefling the bad habit of running up to the 
foremoft dog in the point, ftand better in 
company. 

Partridges lye much better to dogs which 
wind them, than to thofe that follow them 
by the track. The dog that winds the 
{cent, approaches the birds by degrees, and 
that, more or lefs, as he finds them either thy 
or tame, or, in other words, whether they 
will lye well, which he is enabled to know 
by the fcent which they emit, when they 
are uneafy ; and notwithftanding they fee 
him hunt round about them, they will not 
be alarmed, becaufe they do not perceive 
that he is following them, 

Nothing difturbs the birds more than 
their feeing a dog tracing their footfteps, 
and keeping the fame courfe that they 
are taking to fteal off; and when a dog 
follows them in this manner down wind, 

it 
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it moft commonly happens that he flufhes 
them ; or if, by accident, he makes a point, 
it will probably be much too near the birds; 
for, in going down wind, he cannot take the 
{cent until he is almoft upon them, and then 
they will not lye. 

As foon as the young dog knows his 
game, you muft bring him under complete 
fubjection and command. If he is natu- 
rally tra€table, and has profited from the 
inftruGtions you have given him, before 
his being taken into the field, it will be 
eafy to accomplith it ; but if he is ftubborn 
and unruly, it will be neceflary to make ufe 
‘of the trafb cord. 

This is done by only faftening to the 
collar of the dog, a rope or cord, of about 
twenty or twenty-five fathom in length, 
and then letting him range about with this 
dragging on the ground. By the help of 
this cord, you will be able to keep him in, 
whenever you call to him, which you fhould 
never do but when you are within reach of 
it; and then, if he fhould continue to run 
forward, you muft check him fmartly with 

the 
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the cord, which will often bring him upon 
his haunches. When you have repeated 
this a few times, he will not fail to come 
in immediately on being called ; you fhould 
then carefs him, and give him a bit of bread, 
and continue to do fo, whenever he comes 
in on being called to. 

After this, in order to accuftom him to 
crofs and range before you, turn your back 
to him, and walk on the oppofite fide ; 
when he lofes fight of you, he will come 
to find you, he will be agitated and afraid 
of lofing you, and will, in ranging, turn 
his head from time to time, to obferve 
whereabouts you are. Eight days prac- 
tice of this manceuvre, will make him range 
on whatfoever fide you pleafe, by only 
giving him a fign with the hand. 

When the dog is arrived at this point of 
inftruction, be careful to keep him con 
{tantly tied up; never unchain him but 
when you give him his food, and not al- 
ways then, but at thofe times only, that he 
has done fomething to deferve it. 

The next ftep will be to throw down a 

"piece 
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piece of bread on the ground, at the fame 
moment taking hold of the dog by the 
collar, calling out to him, “ take heed ;” 
“« foftly.” After having held him in this 
manner for fome {pace of time, fay to him, 
« [eixes” ** lay hold.” If he is impatient to 
lay hold of the piece of bread before the fig- 
nal is given, correct him gently with a {mall 
whip. Repeat this leffon until he ‘* ¢akes 
heed” well, and no longer requires to be 
held faft to prevent him from laying hold 
of the bread. When he is well accuftomed 
to this manége, turn the bread with a ftick, 
holding it in the manner you do a fowling 
piece, and having done fo, cry, “* /eixe.” 

Never fuffer the dog to eat either in the 
houfe or field, without having firft made 
him ‘ fake heed” in this manner. 

Then, in order to apply this leflon to 
the game, fry fmall picces of bread in hogs 
lard, with the dung of partridge ; take 
thefe in a linen bag into the fields, ftubbles, 
ploughed grounds, and paftures, and there 
put the pieces in feveral different places, 
marking the {pots with little cleft pickets 

of 
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of wood, which will be rendered more 
diftinguifhable by putting pieces of card in 
the nicks. This being done, caft off the 
dog, and condu& him to thefe places, 
always hunting in the wind. After he has 
caught the fcent of the bread, if he ap- 
proaches too near, and feems eager to fall 
upon it, cry tohim in a menacing tone, “ take 
heed ;” and if he does not ftop immediately, 
correct him with the whip. He will foon 
_ comprehend what is required of him, and 
will ftand. 

At the next leffon, take your gun charg- 
ed only with powder, walk gently round 
the piece of bread once or twice, and fire, 
inftead of crying “ Jerse.’ The next time 
of practifing this leffon, walk round the 
bread four or five times, but in a greater 
circle than before, and continue to do this, 
until the dog is conquered of his impa- 
tience, and will itand without moving, 
until the fignal is given him. When he 
keeps his point well, and ftands fteady in 
this leffon, you may carry him to the 
birds ; if he runs in upon them, or barks 

when 
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when they fpring up, you muft corre 
him ; and if he continues to do fo, you 
muft return to the fried bread: but this is 
feldom neceflary. 

There are many dogs that will point the 
firft day they are taken out, and there are 
others which will both point and back the 
firft time, by natural inftin&. But to make 
the dog ftaunch, you fhould endeavour to 
kill a few birds on the ground before him, 
and fhould not fhoot flying, until he is 
well trained, and fteady. This, however, 
can only be done when the dog is broke in 
during the fhooting feafon. 

The {pring is the beft time for training 
dogs ; becaufe the birds being then paired, 
lye better, and being fprung more feldom, 
and in fewer number, the dog is not fo 
fubje&t to be eager, and is kept under com- 
mand with greater eafe. But as this feafon 
{carcely allows time to make the dog per- 
fe& and ftaunch, you muft refume his 
leffons in the month of September, or the 
latter end of Auguft, which will foon com- 
plete him. 

Another 
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Another method ufed to break ina dog, 
is, with a cord of the fame length as the 
former, and the ftrong collar. This collar 
is made of a ftrong leather ftrap,.and ‘tuck 
with three rows of fmall nails, the points 
of which extend three or four lines of an 
inch beyond the furface of the infide; a 
{trong piece of leather is then put over the 
heads of the nails, on the, outfide of the 
collar, in order to prevent. their Atarting 
back, when the dog prefles upon the points. 
A ring is faftened to ‘each end. of ;this 
collar, for if it was buckled like a. common 
one, it would perpetually wound the dog; 
through thefe rings, therefore, is pafled one 
end of the cord, in fuch a manner, that in 
-pulling towards you, the rings bring the 
collar clofe; the nails then prefs upon his 
neck, and warn him of his’ fault. 
As foon as the dog is inftructed to * take 
‘* heed’’ of the bread, in the way before 
explained; you. muft carry him into the | 
fields, with the ftrong collar on his neck 
and the trafh-cord dragging on the ground 3 
be careful not to let him range too wide, 
7 S but 
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but keep him within fuch a diftance, that 
you can always lay hold of the cord, at 
thofe times, when it may be neceflary to 
check him. 

When the firft birds are fprung to the 
dog, if he runs after them, or barks, give 
him a few checks, calling out to him, 
‘* take heed.” If he ftands at them, then 
carefs him ; but you fhould never hunt him 
without the cord, until he points ftaunch. 

When once a dog is taught to point at 
partridges, he will ftand at every fort of 
winged game, and even at hares; yet as 
before remarked, it is very difficult to pre- 
vent dogs from running after hares, whe- 
ther they ftart at a diftance or after the dog 
has pointed them; efpecially if he is at 
fome diftance from his mafter, who will, in 
that cafe, try in vain to make him come 
in; for, when a dog perceives his mafter a 
good way off, he will not fo readily obey 
his voice, as when he is near him. It is 
not eafy to corre&t dogs of this fault (if 
it may be accounted fuch), except in 
places where there are many hares, for 

there, 
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there, by feeing them frequently, he gets 
tired of purfuing them. Befides, to keep 
a dog in the habit of not running after 
hares, he muft be hunted only in open 
grounds; for, if you once carry him into a 
wood, he will be certain to run after both 
hares and rabbits, and then when you re- 
turn to the open fields, he will do as he did 
in the wood. , 

There are few dogs that will not fome- 
times break in upon the birds, particularly 
when hunting down wind; you fhould 
therefore, when he does fo, only fpeak 
roughly to him, and not chaftife him, un- 
lefs, indeed, he runs after the birds; in 
that cafe, mark the place from which they 
got up, for the dog will foon return thither, 
and then you muft chaftife him with the 
whip; but with moderation, which is al- 
ways neceflary, and particularly fo, if the 
dog is timid. 

There are dogs of this nature, which, if 
you beat them exceflively, will lye down 
at your feet, and will hunt no more: others 
again leave you and run home. In the 
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laft cafe, one mode of correétion is, to havé 
a {take fixed in the middle of the yard, furs 
nifhed with a chain and collar ; when the 
dog arrives, a fervant previoufly inftructed, 
fhould faften him to the ftake, and give 
him a found beating, which fhould be re- 
peated at intervals, for the fpace of an hour. 
During this operation, the mafter fhould 
not appear, but remain without fhewing 
himfelf, until fome time after the laft cor- 
rection, in order that the anger of the dog 
may have time to fubfide. Then he fhould 
go up to him, carefs him much, unchain him, 
give him fome food, and afterwards carry 
him back to the field. However, this mode 
is not fo infallible as many have aflerted ; 
for it often happens, that the dog who has 
thus received the ftrappadoes, the next 
time he arrives at the houfe, after having 
run away, flinks off, and lurks in fome 
hole, without your knowing what is bes 
come of him, and does not make his ap- 
pearance again for a long while. 

The beft way is, to ftudy the temper and 
difpofition of the dog, and to condu@ your- 


felf 


ON, Si GO T IN G, 261 


felf accordingly in the application of cor- 
rection. 

We have before faid, that when you 
cannot fucceed in teaching a dog his fir | 
leffons at an early age, by gentle treatment, 
it is neceflary to wait until he is older, and 
then to make ufe of the ftrong collar; here 
then is the beft mode of ufingit. Takeafquare 
piece of wood, of about eight or nine inches 
in length, and one inch «in thicknefs, cut 
notches on the edges like the teeth of a faw, 
and bore two holes at each end, in order to 
fix two fmall pegs crofs-wife, fo that when 
this ‘piece of wood is thrown on the ground, 
the pegs may fupport and raife it above the 
furface a full inch, the purpofe of which is, 
to enable the dog to mouth it the more 
eafily. The ftrong collar fhould then be 
put about his neck, and taking the ftick, rub 
the notches backwards and forwards on his 
teeth, to make him open his mouth; but do it 
gently, to hurt him as little as poffible: 
when he has taken it into his mouth, hold 
your left hand under his chaps, in order to 
prevent his putting it out, and with the right 

ome a carefs 
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carefs and pat him, crying “‘ sake heed.” If, 
when you take away your hand from under 
his mouth, the dog lets fall the ftick, fpeak 
harfhly to him; and check the collar to 
chaftife him ; then make him take the flick 
in the fame manner as before. The dog 
thus perceiving that he is punifhed when 
he drops the ftick, and careffed when he 
retains it, will at length accuftom himfelf 
to hold it, and will open his mouth when 
you prefent itto him, You muft then pro- 
ceed to make him take-it himfelf, by pre- 
fenting it to him, crying at that inftant, 
“* Jay hold;” at the fame time, you fhould 
carefs him much, and now and then give 
him little checks, to make him more alert, 
and come forward more expeditioufly. 

If, in pratifing this leffon, the dog ad- 
vances of his own accord, and takes the 
ftick, carefs him again, and give him a little 
bit of food. When he begins to put forward 
his head an inch or fo, he is then fufficiently 
broken in ‘to this manceuvre, and will foon 
take the ftick from the ground, in doing 
which you mutt firft fay to him very loud, 

« Jay 
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‘¢ Jay bold,” and: afterwards, ** bring here.” 
In order to habituate the dog in this exer- 
cife, when he is advanced fo far as to bring 
the ftick readily, you fhould fometimes fub- 
ftitute in the place of the piece of wood, the 
wing of a partridge, fewed upon a linen 
cufhion, andat other times the fkin of a hare 
ftuffed with hay, in each end of which you 
fhould put a ftone, to accuftom him to carry a 
hare by the middle of the body. At length 
when he brings every thing readily to you, 
carry him into the field,’and make him 
bring the firft bird that you kill to yous 
if he requires much entreaty, put the ftrong 
collar on him, which, in cafe of need, you 
fhould carry along with you, 

To teach the dog to take the water, 
choofe a pool, the edges of which gently 
decline; throw a piece of wood into it, at 
firft but to fo {mall a diftance from the fide, 
that he may be able to reach it by only wad- 
ing to his mid-leg. Afterwards increafe the 
diftance by degrees, until he {wims to take 
it ; be careful at each time that he brings 
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the piece of wood to you; to give him 
fomething to eat. If he:will'not venture 
to {wim, you muft take another courfe 5 
carry him to the pool before he has break< 
fafted, and throw pieces of ‘bread into the 
water, gradually increafing the diftance as 
before, and by this method, you will foon 
teach him to earn his breakfaft by {fwim- 
ming, | 
' To complete this training, if you have 
a piece of water of fufficient depth, put a 
wild-duck inte it with the wings cut, then 
animate and encourage the dog, until he 
goes into’ the water ‘to. follow the duck, 
which will {wim before him, and fometimes 
dive when followed clofe, in order to difen- 
gage herfelf from the purfuit. © When this 
manege has lafted fome time, finith it by 
fhooting the duck, and the dog will not fail 
to bring it to you very readily. Thefe lef 
fons, however, thould be given in warm 
weather, for you will {carcely prevail on 
any dog to go into the water in winter ; 
syen the attempt alone might give hima 
dread 
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dread of it ; but at all events, if he refufes 
to take the water, you fhould never throw 
him in, 

The fportfman has only to condué him- 
felf with patience and moderation, and ob- 
ferve the rules here laid down, and he will 
accomplifh his work. 

To make a dog back, and ftand in com- 
pany, you thould hunt him with an old 
ftaunch dog ; and then, with a {mall applica- 
tion of the principles of training, you will 
eafily effect this neceflary qualification. 

Young dogs, for the moft part, love to 
run after poultry, and fome after fheep ; 
thefe are faults which it is abfolutely necef- 
fary to correct betimes. As to the poultry, 
if you cannot make your deg leave off the 
cuftom of chafing them, by the virtue of 
the whip, the following method will do it. 
Take a fmall ftick, cleft at one end fufh- 
ciently wide to admit the tail of the dog, 
which being introduced, tie the cleft end 
with a piece of twine tight enough to make 
him feel pain ; at the other end of the ftick 
tie a fowl by the wing ; then after a little 

4 time, 
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time, let the dog loofe, at the fame inftant 
giving him a few heavy ftrokes with a 
whip. The dog will then run as faft as he 
can, by reafon of the pain in his tail, which 
he imagines is caufed by the fowl. By 
dint of dragging the fowl, he will kill it, 
and, fpent with running, he will ftop, and 
afterwards hide himfelf in fome hole ; then 
take off the ftick, and beat him about the 
mouth and head with the dead fowl. 

If the dog runs after fheep, and you 
cannot break him of the cuftom, couple 
him with a ram, and in letting them loofe, 
whip the dog as long as you can follow 
him. His cries will at firft alarm the ram, 
who will run with all his fpeed, and drag 
the dog along with him; but he will foon 
take courage, and will end with butting the 
dog moft feverely. When you think the 
dog has received fufficient correction, un- 
couple him, and he will never run at fheep 
again. 


CHAP. 
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The Game. 


HAT the prefent work may be of 
a 3 general utility, we will, in the laft 
place, proceed to treat, though not diffufely, 
of the various fpecies of game, and of a few 
of thofe other birds and animals, which af- 
ford the diverfion of fhooting in England. 
And, that the fubje& may be produdtive of 
entertainment, as well as inftruction ‘to the 
{portfman, we will alfo add defcriptions of 
fome few particular methods of approach- 
ing thofe objects of. {port ; not fuch.as are 
in general knowledge and pradtice, but thofe 
only, which from their fingularity, as welt 
as excellence, are worthy of note; avoiding 
any account of thofe various devices that 
man has invented to deceive the continual 
vigilance which animals in a ftate of nature 
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oppofe to his fnares, and which, in the pre- 
fent refined ftate of fporting, are wholly 
confined to the practice of a fet of gentle- 
men denominated poachers. 


THLE. A RE 


1S of all the animals hunted with hounds, 
that which beft defends itfelf by the exer- 
cife of cunning. The chafe alfo of this 
little creature, is not only lefs expenfive, 
but more interefting and agreeable than any 
other. | 
Without making mention of her ordinary 
fhifts, fuch as getting up into the hollow 
ftump of a tree, or upon the walls of an 
old ruin, we will juft obferve, that the hare 
has been known, after having made feveral 
doubles, to fquat down until the dogs and 
horfemen have pafled by, then to take the 
back fcent, and return upon that track which 
the hounds have purfued. 
Another has been known, after doubling 
many 
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many times in a marfh near the edge of a 
river, to throw herfelf into the water, float 
down with the ftream the length of 500 
paces, and then to get upon a little ifland. 

A third has been known to fwim into 
the middle of a piece of ftanding water, 
keeping only her nofe above the furface 
in order to draw breath *. 

Thefe are matchlefs efforts of cunning, 

According to naturalifts, the hare lives 
fix or feven years, and attains its full growth 
in one. From the firft year it engenders 
at all feafons, and has no particular time 
for coupling with the female. Yet, it is ob- 
fervable, that from the month of December 
to the month of March, the buck feeks the 
doe more frequently, and about that time 
the greateft number of leverets are found. 
‘The doe goes with young thirty, or one-and- 
thirty days, and brings forth one, two, 
three, and fometimes four young ones, 


* The doubling of the hare, before fhe goes to her 
form, thereby to dodge and deceive the dogs, is a re- 
markable inftance of the natural fagacity of this animal 
for purpofes of her fecurity. 


which 
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which fhe kindles in a tuft of grafs or 
heath, or in a little bufh, without any 
preparation whatever. 

When there are feveral leverets at a 
birth, it is faid that the whole are inva- 
riably marked with a ftar on the forehead, 
and when there is but one, it is alfo faid 
that it never has this mark. 

Several authors of natural hiftory have 
afferted, that all, or the greateft part of 
hares, were hermaphrodites. We are afto- 
nifhed to find it advanced in one book 
(amongft many others), which treats of 
modern fport *, ** That the male hare en- 
“* genders in its own body, but never brings 
“¢ forth but one leveret.” 

It is remarkable alfo, that the ancient 
Leges Wallice affixed no fine for the killing 
of ahare, for this fingular reafon, that it 
was believed every other month to change 
its fex. ; | 3 

The circumftance which feems to have 
given rife to this flrange conjeCture, is the 


* Nouveau Traité de Venerie par Clement de Chap- 
ville, Paris, 1742. 
formation 
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formation of the genital parts of the male 
hare, whofe tefticles do not appear on the 
outlide of the body, efpecially when he is 
young, being contained in the fame cover 
with the inteftinés. Another reafon is, 
that on the fide of the penis, which is 
{carcely to be diftinguifhed, there is an 
oblong and deep flit, the orifice of which 
much refembles the vu/va of the female. 
This equivocal conformation makes it dif. 
ficult to know the fex of hares by the in- 
{peQion of the genital parts; {portfmen 
therefore feldom refer thither in order to 
diftinguifh the male and female, but refort 
to other marks, which point them out more 
ealily. Thus the head of the male is more 
fhort and round, the whifkers longer, the 
fhoulders more ruddy, and the ears fhorter 
and broader, than thofe of the female ; the 
head of which is long and narrow, the ears 
long and tharp at the tip, the fur of the back 
of a grey colour inclining to black, and, in 

point of fize, is larger than the male. 
The male hare, or buck, when he is 
hunted with hounds, after making one or 
two 
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two rings, generally runs ftraight forward 
he goes a great way, and makes a long chafe- 
The doe runs lefs, the dodges about the 
place fhe inhabits, ‘and more frequently 
doubles. 

When a hare is efpied on the form, if 
the manner in which the ears lie, is ob- 
ferved, it may be known whether it is a 
buck or doe. If a buck, the ears will be 
drawn clofe upon the fhoulders, one againtft 
the other; but if a doe, the ears will be 
open and diftended on each fide of the neck 
and fhoulders. 

Two fpecies of hares may be diftin- 
guifhed; thofe of the wood, and thofe of 
the plain. 

The hares of the wood are, in general, 
much larger than thofe of the open ground, 
their fur is not of fo dark a colour, and 
they are better covered with it; they are 
alfo fwifter in the chafe, and their Hefh is 
of a better flavour. 

Among the hares of the sities thofe may 
be diftinguifhed which inhabit the marfhes. 
They are not fofwift of foot, they are lefs 

covered 
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covered with fur, and their fleth is not fo 
fine and delicate. 

A young hare that has attained the full 
growth, is known from an old one, by feels 
ing the knee-joints of the fore- legs with 
the thumb-nail. When the heads of the 
two bones which form the joints) are fo 
contiguous, that little or no fpace is to bé 
perceived between them, the hare is old. 
If, on the contrary, there is a. percéptible 
{eparation between the two bones, the hare 
is young, and is more or leéfs fo, as the two 
bones are more or lef§ feparated. ° It may 
alfo be known whether a hare’ is young or 
old, but without pretending to afcertain the 
precife age, by comprefling the under jaws 
if they break at the point immediately 
under the fore teeth upon a flight degree 
of preflure, the hare is certainly a young 
one; but if confiderable force is required, 
the contrary is as certain. 

But as fhooting, or otherwife deftroying 
hares, although an amufement much ad- 
mired by the fportfmen of other kingdoms, 
yet in this is practifed only by poachers, 

py and | 


274 ARN} ES Say 


and is even doubted by fome to be per- 
mitted by the exifting game-laws; we will 
purpofely omit all defcription on that head, 
and content ourfelves with giving one hint 
on the fubject. 

If the fportfman wants to come near a 
hare which he has efpied upon the form, 
he muft not go towards her in a ftraight 
line, but approach circularly, otherwife fhe 
will ftart up. 

As the reafon for omitting a detail of the 
methods praétifed for approaching hares, in 
order to fhoot them, does not extend to 
rabbits, our information regarding them 
fhall be more extenfive. 


6 i) a ak a es 


EVERY one knows the prodigious fe- 
cundity of this animal, particularly of the 
tame ones, the females of which bring forth 

‘almoft, every month in the year. Among 
~ thofe of the warren, of which alone we 
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fpeak here, the doe brings forth only five 
or fix times in the year, each litter con- 
fitting of four, five, and fometimes feven 
young ones, When the is about to kindle, 
fhe {cratches, in the burrow fhe inhabits, a 
{maller one; of only two or three feet in 
depth, for the purpofe of keeping from the. 
buck the knowledge of her young ones, 
fearing that he would kill them*. She fre- 
quently kindles at a confiderable diftance 
from her own burrow, and fometimes out 
of the warren, in the open country. At the 
bottom of this excavation, which by war- 
reners is called the rabdit's nef, the prepares 
a bed for her young, compofed of the fur 
which fhe pulls from her belly, and a few 
blades of grafs. Here fhe-fuckles and at- 
tends them, for the {pace of fix weeks. It 
is pretended, that, whenever the goes out 


* The male rabbit has the fame unnatural diflike to 
its offspring as the Arétic black bear and fome other 
animals have, they will kill the young ones; the female 
therefore retires before the time of parturition into fome 
fecret place, to elude the fearch of her favage mate. 
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of her neft to procure food, fhe, in order 
to preferve her young from the depreda~ 
tions of vermin, ftops up the mouth of 
the hole with earth diluted with her own 
urine. 

At the expiration of fix weeks, fhe con- 
ducts her young ones to the great burrow, 
for in this time they are in no danger from 
the male, who then careffes them, takes 
them between his fore feet, and licks their 
fur {mooth with his tongue. 

An old rabbit is diftinguifhed from a 
young one by the fame figns which we 
have before defcribed in fpeaking of the 
hare. 

No fport is more pleafant and eafy than 
that of hunting rabbits with one or two 
terriers, in a warren which is tolerably well 
ftocked ; efpecially, if the terriers are wry 
jegged. For, in that cafe, the rabbits only 
play before the dogs, ftopping at each in- 
ftant to liften to them, and fuffering them- 
felves to be driven about fometimes for the 
{pace of three quarters of an hour before. 
they take the burrow. ‘Then as thefe ani- 
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mals run about in a fmall compafs, it is 
very eafy to come in their way, either in 
the pafles, or the fides of the woods, by 
following the cry of the dogs; or clfe by 
Waiting for them at the burrows, about 
which they generally play for fome {pace 
of time, before they take the earth. 

The rabbit is very timid, and very acute 
of hearing ; for which reafon, care fhould 
be taken to make as little noife as pofhible ; 
and in particular, never to walk or run in 
the pafles or acrofs the woods to get before 
them, but at thofe times only when the 
dogs give tongue ; for then the rabbit, being 
occupied either with liflening to the dogs 
or running before them, pays lefs regard to 
the noife which the fportfman makes in the 
purfuit, 

In a warren of {mall extent, much amufe- 
ment may be procured by ftopping up all 
the burrows at midnight, at which time the 
rabbits are almoft all out at feed, and then 
going to hunt them the next morning; by 
thus cutting off their retreat, a man cannot 
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fail to kill feveral. Or, he may ftop up the 
burrows with hay, grafs, or any other mq- 
terial, at the diftance of two feet from the 
mouth downwards, and then when the 
rabbits are driven in with the dogs, he may 
take as many as he pleafes. 

Rabbits. are hunted with dogs, at all 
times of the year; but the months of July 
and Auguft are the moft favourable ; they 
then abound, and are of a good fize; fome 
have attained their full growth, and the 
fmalleft are half grown; earlier than this 
they are fearcely worth the trouble of fhoot- 
ing, and the dogs hunt them badly, becaufe 
they do nothing but dodge about little 
bufhes, not being in a condition to defend 
themfelves. 

Skill and pradtice, but above all quick- 
nefs, are eminently neceflary to fhoot 
rabbits in a wood, either when the rabbit 
is hard run by the dogs, or at the moment 
of ftarting up, or in a view; and ftill more 
fo, when purfued by a fpaniel who has 
ftruck at but miffed her. If at this time 

the 
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the rabbit croffes a road, or a pafs cut 
through a wood, fhe darts like lightning, 
and {carcely gives the fhooter titne to pre- 
pare himfelf, unlefs the way is very broad. 

Tt is alfo very difficult to fhoot her when 
fhe gets up from among his feet, whether 
in a wood, or in places covered with heath 
or brambles which adjoin the warren, and 
where they are moft commonly found. 
The courfe of a rabbit for fome little time 
at the firft, is much more rapid than that 
of the hare, and is at the fame time oblique 
and twifting. It feems to glide rather than 
run, and the proper moment of fhooting is 
not eafily feized. 

There are many other ways of killing 
rabbits, of which lurching is in moft com- 
mon ufe. This fucceeds beft in fine wea- 
ther, and at thofe times when the young 
rabbits are in abundance. 

If at any time of the day, but principally 
from nine in the morning until noon, and 
again in the evening, about funfet, the 
fportfman pofts himfelf near fome well- 
frequented burrows, either by getting up 
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into a tree, or lying behind a hedge, he 
will foon fee them come out of their holes 
and play about the edges, at which time he 
may {hoot them to great advantage. Or he 
may in the evening watch thofe pieces of 
corn-land which lye near the warren; for 
thither the rabbits are certain to go at that 
time to feed. 

Rabbits, being accuftomed to run about 
much during the night, may be hot by 
moonlight, by watching at thofe places 
where they come to play or feed. 

Or a ferret may be put into the burrows, 
and the rabbits fhot as they bolt out; but 
this is fo rapid a motion that great quick- 
nels of thot will be neceflary. 
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PAIR in the fpring, but at an earlier 
or later period, in proportion as the feafon 
is more or lefs mild. When the weather 
in egisal in the month of January they are 

found 
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found in pairs, but then, if the cold weather 
returns, they again form in coveys. 

The hen partridge lays her eggs during 
the whole of the month of May, and the 
beginning of June, Her neft is made upon 
the ground, and confifts only of a few 
blades of grafs, conftru@ed without art, 
either at the edge of a corn-field, in a 
meadow, a heath, &c, She lays from fifteen 
to twenty eggs, 

The earlieft birds begin to fly towards 
the latter end of June. From this ftate of 
growth their plumage undergoes a variety 
of changes, until the period arrives when 
the red and blackith feathers begin to form 
the 4or/fe-/hoe upon the breaft, which is very 
con{picuous on the male, but lefs diftin- 
‘guifhable on the female: this mark takes 
place about the beginning of O@ober, and 
it is not until that is perfect that they 
can properly be called partridges, 

The young birds at this time, when the 
plumage is complete, can only be diftin- 
guifhed from the old ones by the firft 
feather of the wing, which terminates in a 

point 
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point like a lancet, whereas in thofe which 
are not of the laft brood, this feather is 
round at the extemity. 

This diftin@tion remains until the firft 
moulting, which generally takes place in 
the July following. A further difference 
is alfo obfervable in the colour of the legs, 
which in the young ones are yellow, and 
in the old grey. 

The difference between the male and the 
female, when the partridge have attained 
their full growth, confifts in the horfe-fhoe, 
which we have before noticed, and in an 
obtufe fpur on the hinder part of the leg ; 
the male orly has this protuberance, and 
he is befides a little larger than the female. 

Partridge are not equally abundant every 
year; their number depends in a great 
meafure upon the mildnefs of the weather, 
not only at the time of laying the eggs, 
and the feafon of incubation, but alfo, when 
the birds are hatched: this period of time 
is, for the moft part, from the end of April, 
to the middle of June. 

In general, when the feafon is dry at this 
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period, the birds are very numerous. But 
on the contrary, when the rains have been 
heavy and frequent during the time of lay- 
ing and incubation, the neft, which the 
partridge prefers to make in low places, is 
deftroyed by the floods; an event which 
would not probably have happened, if the 
rains had fet in fooner; for in that cafe, 
the partridge finding the plains and low 
places too wet, would have chofen to build 
her neft in a dry elevated fituation, If the 
rains happen at the time when the young 
birds come out of the fhell, many of them, 
which have fcarcely ftrength at that time 
to ftand, will be drowned. A wet feafon 
alfo deftroys the ants, which are the chief 
food both of young partridges and pheafants. 
At fuch time even drought, when it is in a 
certain degree, is unfavourable to them, for 
then the ground cracks, and forms crevices, 
into which they fall and perith ; being too 
weak to extricate themfelves, 

The old partridge has alfo many dangers 
to encounter, from the time of laying her 
eggs until the young ones are hatched; 
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and thefe arife as well from weazels and 
other vermin, crows, magpies, and fhep- 
herds dogs (all of which fuck the eggs), as 
from the fhepherds and farmers themfelves, 
who deftroy the eggs. So that, except in 
thofe manors which are well preferved, there 
is reafon to fuppofe, that one half of the 
broods in any one year, are never reared. 

When the eggs of a partridge are de- 
ftroyed in any of thefe ways, it fometimes 
happens that fhe lays again; therefore, 
when at the end of September, and even 
later than that, young birds are found not 
perfectly feathered in the tail, they are of 
this fecond hatching, or as it is fometimes 
termed ‘* clacking.” 

Whilft the birds are young, that is to 
fay, until the middle of OGober, it is eafy 
to fhoot them, in a country tolerably well 
ftocked ; but after that period, and efpecially 
when they have tafted the green wheat, 
they fly far and are very wild; they are 
not to be feparated but by dint of follow- 
ing them down, particularly in a flat coun- 
try, where there are neither roughs nor 
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thickets; and it is only by breaking the 
covey that we can indulge a reafonable hope 
of fuccefs; for while they remain in the 
covey, we can fearcely get within gunfhot 
of them. Thus, it is more effential in this 
fport, than in any other, that the thooter 
fhould have good legs and eyes: the legs, 
to tire the birds and break the covey, by 
an inceflant purfuit ; and the eyes, to mark 
them down with certainty, 

When a fportfman is fhooting in a coun- 
try where the birds are thin, and he no 
longer choofes to range the field, for the 
bare chance of meeting with them; the 
following method will fhew him where to 
find them on another day. In the even- 
ing, from fun-fet to night-fall, he fhould 
poft himfelf in a field, at the foot of a tree 
or a bufh, and there wait until the par- 
tridge begin to call or “ juck,” which they 
always do at that time; not only for the 
purpofe of drawing together when feparat- 
ed, but alfo, when the birds compofing ithe 
covey are not difperfed. After calling in 
this manner for fome little {pace of time, 
the partridge will take a flight ; then, if he 

marks 
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marks the place where they alight, he ma¥ 
be affured they will lye there the whole 
night, unlefs difturbed: Let him return to 
the fame poft the next morning by break 
of day, and there watch a while; being 
careful to keep his dog in a ftring, if he is 
not under perfect command. 

As foon as the dawn begins to peep, the 
partridge will begin to call, and foon after- 
wards will perform the fame manoeuvre as 
on the preceding evening ; that is to fay, 
after having called a while, they will take 
their flight, and will moft commonly fettle 
at a little diftance. ‘There, in a few mi- 
nutes they will call again, and fometimes 
take a fecond flight, but that will be to no 
great diftance. Then, as foon as the fun 
is rifen, and the {fportf{fman can fee to 
fhoot, he may caft off his dog and purfue 
them. 

In fnow it is very eafy to kill partridge 
on the ground before a fetting-dog or 
pointer ; becaufe the colour of the birds, 
contrafting with the whitenefs of the fnow, 
makes them perceivable at the firft glance. 
Then the poachers have fine fport, efpe- 
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cially if the fnow happens at the full of the 
moon. At this time they will be cut the 
Whole of the night, with fhirts over their 
clothes, and white caps on their heads; 
and then, as the partridge lye in a clufter, 
they frequently deftroy half the covey at 
one fhot. Thus, fnow may be accounted 
the moft fatal time for partridge ; for if it 
lafts but a little while, they are expofed to 
the wiles of the poacher, and if for a long 
time, they perifh with hunger. 

As one-third more of male than female 
partridges are bred in a feafon, it happens, 
that in the time of pairing, feveral cocks 
contend for the fame hen, who being thus 
tormented, will fometimes totally defert the 
diftrit; or if fhe remains, being thus 
obliged to run continually about, in order _ 
to avoid the purfuit of the males, whom 
fhe hath repulfed, fhe drops an egg in one 
place, and an egg in another, until, at 
length, there remains for her but one cock, 
and no neft, | 

It would therefore much increafe the 
broods of partridge, to kill a part of the 
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cocks when they begin to pair; but as this 
could only effectually be done after the 
time limited for fhooting them in this coun- 
try expires, we muft neceflarily omit giving 
any initruCtions on the fubje&. There are, 
however, fome few fportfmen in England, 
of fuch keen eyes, that they can diftinguifh 
the cocks from the hens, when the covey 
rifes from the ground, and fo expert, as to 
make it the pride of their dexterity, to kill 
not more than a brace of hens in one day’s 
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IS of the fize of a common dunghill 
cock. He is a fuperb bird, and, as Buffon 
fays, may difpute the prize of beauty with 
the peacock himfelf, having a carriage as 
noble, a gait as proud and ftately, and a plu- 
mage nearly as much diftinguifhed. This 
of courfe is only to be underftood as relat- 
ing to the male, for the plumage of the hen 
has little fplendour, and much refembles the 
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quail, which makes them eafy to be diftin- 
guifhed in fhooting, and prevents the kill- 
ing a hen inftead of a cock. 

Thefe birds generally lay their eggs in 
the woods, the number of which is com- 
monly ten or twelve. The feafon of the 
young pheafants, nearly correfponds with 
that of the partridge. 

The pheafants of the firft year are mark- 
ed in the wing like partridge. The young 
cock, whofe plumage is completed the 
firfl year, is in like manner known by the 
{purs, which in him are round and blunt, 
but long and fharp in the old one. The 
hen has alfo a fmall fpur on the hinder 
part of the leg, which is very fmall in thofe 
that are young, and larger and more pro- 
minent in the old; but this happens in a 
greater or lefs degree, in proportion to the 
age of the bird. Befides, in the young 
ones, the {purs are furrounded each with a 
{mali black circle, which does not difappear 
until the fecond hatching. 

The legs of thofe which are very old, 
that is to fay, fuch as have attained five or 


U ier. 


290 AN ESSAY 


fix years, are more wrinkled, and of 4 
darker colour than thofe of the young ones 
in the firft year; the cryftal of the eye of 
the former is alfo more yellow, whilft that 
of the young ones of the firft and fecond 
year is white. But all thefe marks and 
figns are not without many exceptions. 
The leaft equivocal mark, perhaps, is the 
beak, which feels more tender in the young 
than in the old birds. 

-Pheafants are accounted ftupid birds ; 
for when they are furprifed, they will fre- 
quently fquat down like a rabbit, fuppofing 
themfelves to be in fafety as foon as their 
heads are concealed, and in this way they 
will fometimes fuffer themfelves to be killed 
with a ftick, ‘They love low and moift 
places, and willingly haunt the edges of 
thofe pools which are found in woods, as 
well as the high grafs of marfhes that are 
near at hand; and, above all, places where 
there are clumps of alders. 

The inftiné of thefe birds is not of a 
nature fo focial, as that of the partridge. 
As foon as they find that they have no 
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further occafion for the care of the hen- 
mother, they feparate from her, and live in 
folitude ; {hunning one another at all times, 
except in the months of March and April, 
the feafon at which the male feeks the 
female. 

During the day-time, pheafants remain 
upon the ground among the underwood, 
from whence they frequently iffue forth into 
the ftubbles, and the fields lately fown ; but 
it is only in countries where they are in 
great plenty, that they thus fhew themfelves 
in the open grounds. At fun-fet, the greateft 
part of them fly up into the long branches 
of oak trees, in order to rooft all night, 
and at the time they do this, they invaria- 
bly make a noife, which is called ‘‘ cocket- 
ting,’ and that in a greater degree during 
the winter feafon ; fo that poachers who lye 
in wait for them in the evening, are warn- 
ed by the noife of the place where they are 
perched, and, when the night is advanced, 
repair under thofe trees which the birds 
have chofen, and there fhoot them with the 
greateft eafe ; for at this time the pheafants 
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will permit them to come as near as they 
pleafe, and will fometimes even permit the 
poacher to fire more than one fhot, before 
they will leave the tree. 

The pheafant is alfo frequently taken 
when thus perched upon a tree, by holding 
a lighted match direétly under him, fo that, 
the fumes of the fulphur reaching him, he 
falls fuffocated to the ground *. ~ 


THE, GROUSE, or MUIRE 
GAME, 


ARE found in fome parts of the 
northern counties of England, and in parts 
of Wales; but in neither of thefe countries 
are they at this day very numerous. 


* Monf. du Pratz in North America hit upon a 
very ingenious expedient for taking the paflenger 
pigeon on the rooft, by placing under the trees veflels 
filled with flaming fulphur ; the fumes of which afcend- 
ing, brought them fenfelefs to the ground in perfeé 
fhowers. Pen, Are, Zool. 
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In Scotland, however, and particularly 
in the vicinity of the Grampian mountains, 
they abound in fuch fort, that a tolerable 
fhot may kill from twenty to thirty brace 
a day, for the firft three weeks of the feafon; 
provided the weather is favourable. An 
excurfion, therefore, into that country in 
the groufe feafon, affords the keen {portf- 
man a noble entertainment. | 

This {pecies of {port is fo perfeAly fimi- 
Jar, in all its operations, to that of partridge 
fhooting, that it will be unneceflary for us 
to fay more on the fubje&, other than to 
fubjoin a fhort defcription of the bird, and 
fome of its habits. ° 

The groufe is larger than the partridge, 
and weighs about nineteen ounces. The 
plumage is a mixture of red, black, and 
white, and the tail is nearly fimilar to that 
of the partridge, only a little larger. The 
legs are clothed with feathers to the very 
toes, and the outmoft and inner toes are 
connected to the firft joint of the middle 
toe by a {mall membrane. The bill is thort, 
arched, and of a blackifh colour, and the 

2 Wg eyes 


294 AN ESSAY 


eyes are encircled with two large and red eye- 
brows, which are compofed of a flefhy mem- 
brane, rounded and pinked on the upper part, 
and extending beyond thecrown of the head. 

The plumage of the hen has lefs of the 
red and more of the white than the cock, 
the membrane of the eyebrow is lefs pro- 
jeGted, lefs pinked, and of a lefs lively red. 
She makes her neft on the ground, and lays 
from eight to ten eggs. 

The principal food of groufe is the black 
whortle berry (vaccinium myrtillus) and the 
red whortle berry (vaccinium vitis-idea), alfo 
common heath berries. It is a cuftom in 
Wales, to cut open the part which contains 
the food, for young fportfmen to fmell—the 
fragrance is accounted extremely fine. 

The young birds for the firft year are 
called “ Pou/ts.” 

The groufe inhabit thofe mountains and 
moors which are covered with heath or 
“ heather,’ and feldom or ever defcend 
into the lower’ grounds. They fly in 
packs, confifting in general of four or five 
brace; and they love to frequent mofly 
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places, particularly in the middle of the 
day, and when the weather is warm. 

The old cock is known by the “ chocking’’ 
noife he makes; and when the dogs point 
at a brood, he is commonly the firft bird 
that goes off. 

In purfuing this game, if, when the dogs 
are fet, the fhooter perceives the birds to 
erect their heads and run, he may be pretty 
certain they will not lye very well during 
the courfe of that day; and the only mode 
by which he will be enabled to get a fhot 
at them, is, to run after them as faft as he 
can, the moment that he perceives their 
heads, and, by this means, he will probably 
get near enough to fhoot when they rife 
upon the wing: this is found, by expe- 
rience, to be the beft method on thofe days, 
when the birds, either from wet, or fome 
other caufe, will not lye well to the dogs. 

As the feafon for fhooting this game com- 
mences in hot weather, and the birds, when 
fhot, are fubject to grow putrid in a fhort 
fpace of time, it is highly proper, efpecially 
if they are wanted to be fent to a diftance, 
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that they be drawn carefully and extremely 
clean the very inftant they are thot, and 
immediately afterwards ftuffed with dry 
heather ; and if the plumage happens to 
be wetted, by the fall to the ground, when 
the bird is fhot, or by the tearing of the 
dogs, it muft at the fame time be wiped as 
dry as poffible, before it is put into the 
game-bag. Before the birds are packed up 
to be fent off, it is alfo proper to lay them 
within the moderate influence of a fire, for 
fome minutes, in order to render them more 


perfedily dry. 


THE WoOopcocK 


{S a bird of paflage, and commonly 
arrives in this country about the latter end 
of October. 

This paflage, in different feafons, is more 
or lefs advanced or retarded, according as 
the wind and the weather happen to be, at 
the beginning of the autumn, The eaft and 

north- 
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north-eaft winds, and efpecially when they 
are accompanied with fogs, bring them over 
in the greateft numbers. 

At their arrival on the firft flight, they 
drop any where, as well under high trees, 
as in copfes, in hedge-rows, among heath 
and brambles; afterwards they take up their 
abode in copfes of nine or ten years growth, 
and fometimes in thofe little fhaws, which, 
having been cut, are left to grow for timber; 
for it is but feldom that a woodcock is found 
in a young copfe of more than three or four 
years growth, 

When we fay they take up their abode, 
we muft not be underftood to mean, that 
they remain in the fame wood during the 
whole of the winter ; for it is obferved, that 
they do not ftay longer than twelve or fifteen 
days in one place; and that, if they do remain 
there for a longer {pace of time, it is in con- 
{equence of fome wound or hurt’ received. 

This bird rifes heavily from the ground, 
and makes a confiderable noife with his 
wings. When he is found in an open field, 
in a hedge-row, or in the pafs of a wood, 

he 
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he frequently only fkims the ground, and 
then, his flight not being rapid, he is eafily 
fhot. But when he is f{prung in a tall wood, 
where he is obliged to clear the tops of the 
trees before he can take a horizontal flight, 
he fometimes rifes very high, and with great 
rapidity ; in this cafe it is difficult to feize 
the moment of fhooting, by reafon of the 
turnings and twiftings which he is obliged 
to make, in order to pafs between the trees. 
The woodcock walks very clumfily, as all 
birds are obferved to do, which have great 
wings and fhort legs. His fight alfo is very 
bad, and particularly in the day-time. It is 
faid, however, that he fees better in the dufk. 
Shooting woodcocks, is a very pleafant 
amufement in woods which are not too 
thick; and if they are cut through in feveral 
places, it renders it more eafy to fhoot him 
in his paflage when he {prings in the wood, 
and alfo to mark him with greater certainty. 
Befides, this fport is more delightful and 
animating, as requiring a great noife and 

clamour with men and dogs. 
There is a fpecies of fpaniels which give 
tongue 
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tongue when the cock {fprings, or when 
they get upon his haunt; thefe dogs are 
extremely ufeful, as they warn the fportf- 
man to be upon his guard. 

Pointers, in general, ftand at the cock, 
which is oftentimes very inconvenient ; be- 
caufe it cannot be known what is become 
of the dogs, or whereabouts they are; and 
as they will not come away when they are 
fet, on being called or whiftled to, the 
fhooter has frequently to wait for them until 
his patience is exhaufted. To obviate this 
inconvenience in fhooting cocks with 
pointers, fome fportfmen faften a {mall bell 
about the neck or the tail of each dog, by 
the found of which he may be followed in 
the wood ; and when the found ceafes, the 
fhooter knows that the dog is on a point, 
and is thereby enabled to guefs the place 
where the dog is, 

In this fport, it is very material to have 
a good marker, With this affiftance, if the 
wood is {mall, it will be difficult for a cock 
to efcape ; for it is known, that he will fre- 
quently fuffer himfelf to be {prung, and 

| even 
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even fhot at four or five times, before he 
will leave the wood to go to an adjoining 
one, or to a hedge-row. 

During the day-time, the woodcock re- 
mains in thofe parts of the woods where 
there are void {paces, or glades, picking up 
earth-worms and grubs from amongft the 
fallen leaves. When night comes on, he 
goes to drink, and wath his bill, at the pools 
and {prings ; after which, he gains the open 
fields and meadows, where he abides during 
the remainder of the night, and at break of 
day he returns to the wood. 

The fportfman may therefore advanta- 
geoufly watch at fome opening, or cut 
which runs through the wood, and fhoot 
him in his paflage to and from it in the 
morning or evening flight; for it is re- 
markable, that whenever a woodcock {prings 
from a wood to go into the open country, 
he always endeavours to find fome pafs or 
glade, which he follows to its opening out 
of the wood; and when he returns back 
to the wood, he in like manner purfues a way 
jor fome time, and then turns to the right 


or 
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or left, oppofite fome glade, in order to drop 
in the thick part of the cover, where he 
may be under fhelter from the wind. 

It is in thefe openings that nets are {pread 
to take the woodcocks, in their morning and 
evening flights. 

They may alfo be watched with advan- 
tage in the morning and evening flights, at 
thofe narrow paffes and little valleys on the 
edges of woods, which by their direction 
lead to fome pool, {pring, or head of a 
lake, 

Thofe who know the cuftom which the 
. woodcock has in the evening, of wafhing 
his bill in the pools which adjoin the woods, 
practife another method of killing them ; 
which is, by watching near thofe pools in. 
the dufk of the evening, in order to fhoot 
them as they alight. bth 

The pools or fprings, which are moft 
frequented in this manner, are always known 
to the neighbouring peafants ; and it is ealy 
to difcover them on examination, by the 
marks of their feet on the margins. 

Woodcocks remain in this country until 
the middle of March, and may be found 

all 
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all the winter feaf6n, if the weather is not 
too fevere. But if frofts happen which 
laft for fome time, they, will almoft totally 
difappear at that interval, and a few only 
will be found by hazard, in certain places, 
where there are warm fprings which do not 
freeze. 

A month, or thereabouts, before their 
departure, it is common to fee them in pairs 
at the morning and evening flights, and to 
hearthem, when flying, make a {mall piping 
noife, although, at other times, they are quite 
mute. 

Since they are found in greater numbers 
in the month of March, than in the middle 
of winter, it is probable that they aflemble 
at that time in order to go abroad. 

Both woodcocks and quails have been 
known to breed in the fouthern parts of 
this kingdom; but the inftances are very 
rare. | 

Woodcocks are fatteft in the months of 
December and January; but from the end 
of February, when they begin to pair, to 
the time of their departure, they are much 


leaner. 
Pennant 
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Pennant, in the Supplement to his ArGtic 
Zoology, infogms us, that the female wood- 
cock may be diftinguifhed from the male 
by a narrow ftripe of white along the lower 
part of the exterior web of the outmoft feax 
ther of the wing. The fame part, in the 
outmoft feather of the male, is elegantly 
and regularly fpotted with black and red- 
difh white. In the baftard wing of each 
{ex is a {mall pointed narrow feather, very 
elaftic, and much fought after by painters 
as a pencil. 
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MAKE their appearance here in autumn, 
and remain until the [pring. It is generally 
fuppofed, that they return into Germany and 
Switzerland to breed. Neverthelefs, a great 
number remain with us during the fummer, 
and breed in the marthes, where they. lay 
their eggs in the month of June, to the 
number of four or five. Snipes are fcarcely 
worth fhooting until the firft froft {ets in ; 
and in the month of November, they begin 
to grow very fat, 


Thefe 
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Thefe little birds, when they abound, 
afford very excellent {port. 

It is remarked, that fnipes always fly 
againft the wind, which is alfo the cafe with 
woodcocks; for this reafon, it is beft to 
hunt for them as much as poflible with the 
wind to the back, becaufe then they fly to- 
wards the fportfman, and prefent a fairer 
mark. 

The {nipe is generally efteemed difficult 
to fhoot, by reafon of the many turnings 
and twiftings which it makes on being 
{fprung : but this difficulty exifts only in the 
minds of inexperienced {port{men ; for there 
are many birds more difficult to fhoot flying. 
When once the fhooter can accuftom him- 
felf to let the {nipe fly away, without his 
being in hafte or alarmed, he will find that 
the flight is not more difficult to follow, 
than that of the quail; and it is better te 
let him fly to fome diftance, becaufe the 
f{malleft grain of fhot wiil kill him, and he 
will fall to the ground if ftruck ever fo 
flightly. 

Among the common {fnipes, fome are 
larger than others, Thefe are thought to 

be 
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be the males, Snipes, however, are fome- 
times found, which, from their extraordi- 
nary fize, muft neceflarily be of a different 
{pecies ; but thefe are fo rare, that they do 
not here require a particular defcription. 


W ILD + DbQh.Gr4a.s; 


THIS race of birds, if we include all 
thofe which have the fhape and conforma- 
tion of the duck, is extremely numerous, and 
there is no other bird which affords fo many 
different fpecies as this. But as of thefe, 
only the common wild ducks are found in 
confiderable numbers in England, we will 
confine our defcription to them alone. 

Wild ducks alfo are birds of paflage, and 
arrive here in great flights from the north- 
ern countries, in the beginning of winter. 
Still, however, a great many remain in our 
marfhes and fens, during the whole year, 
and there breed. They pair in {pring, and 
lay from ten to fifteen eggs. 

The duck commonly conftruéts her neft 

Xx at 
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at the edge of the water, upon fome tuft of 
rufhes which is a little elevated, and begins 
to lay in March or April ; her incubation is 
about thirty days, and the young ones are 
moft commonly hatched in May. 

The growth of their wings is very flow, 
and they attain more than half their fize, 
before they are able to fly, which happens 
about the beginning of Avguft, and near 
three months after the time of their being 
hatched. 

The wild duck differs little in plumage 
from the tame duck, but is eafily diftin- 
guifhed by its fize, which is lefs; by the 
neck, which is more flender; by the foot, 
which is {maller ; by the nails, which are 
more black ; and above all, by the web of 
the foot, which is much finer and fofter to 
the touch. 

- The young ducks of the firft year, are 
diftinguifhed from the old ones, by the 
feet, which are more foft and fleek, and of a 
brighter red, They may alfo be known by 
plucking a feather from the wing ; for if 
the duck is young, the root or end of the 
quill will be foft and bloody ; if old, this 
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_ extremity will be hard, without containing 
any bloody matter. 

In the fummer feafon, when it is known 
that a team of young ducks are in a particu~ 
lar piece of water, and juft beginning to fly, 
the fportfman is fure to find them early in 
the morning, dabbling at the edges of the 
pool, and amongft the long grafs, and then 
he may get very near to them: it is ufual 
alfo to find them in thofe places at noon. 

By means of a little boat, they may be 
fhot at any time of the day, and this me- 
thod fucceeds admirably well on {mall pieces 
of water ; for with the help of it they may 
all be killed. It will be flill more eafy to 
effect this, if the fportfman can contrive to 
kill the old duck; in that cafe, he may tie 
a tame duck by the leg with a piece of 
packthread to a pin of wood drove into the 
ground at the edge of the pool; this muft 
be done in fuch a manner, that the duck _ 
may be able to {wim a little way into the 
water. He muft then conceal himfelf within 
gunfhot. The duck will foon begin to 
“* guack,” and as foon as the young ones 
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hear her, they will come out to her, think« 
ing it to be their mother. 

If he wifhes to take them alive, he has 
only to throw into the water near to the 
tame duck, a few fith-hooks tied upon 
pieces of twine, and baited with pieces of 
the lights of a calf. The lines muft be 
faftened to pickets placed at the edge of the 
water, | 

In the beginning of autumn, almoft every 
pool is frequented by teams of wild ducks, 
which remain there during the day, con- 
cealed in the rufhes. If thefe pools are of 
{mall extent, two fhooters, by going one on 
each fide, making noifes, and throwing 
ftones into the ruthes, will make them fly 
up; and they will in this way frequently 
get hots, efpecia lly ifthe pool is not broad, 
and contracts at one end. But the fureft 
and moft fuccefsful way, is to launch a {mall 
boat or ¢row on the pool, and to traverfe 
the ruthes, by the openings which are found; 
at the fame time making as little noife as 
pofible. In this manner the ducks will 
luffer the fportfmen to come fufficiently near 

| them 
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them to fhoot flying ; and it often happens, 
that the ducks, after having flown up, only 
make a circuit, return in a little time, and 
again alight upon the pool. Then the 
iportimen endeavour a fecond time to come 
near them. If feveral {hooters are in com~ 
pany, they fhould divide, fo that two fhould 
go in the boat, whilft the others {pread 
themfelves about the edge of the pool, in 
order to fhoot the ducks in their flight. 

In pools which will not admit a trow, 
water-{paniels are abfolutely neceflary for 
this fport, 

Another good way to fhoot ducks in 
winter, and efpecially in froft, at which time 
they fly about, and are more in motion than 
at any other ; is to watch for them in the 
dufk of the evening, at the margins of little 
pools, where they come to feed ; they may 
then either be fhot whilft they are on the 
wing, or at the moment in which they 
alight on the water. When the froft is 
very fevere, and the pools and rivers are 
frozen up, they muft be watched for, in 

places 
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places where there are warm fprings, and 
waters which do not freeze. The fport is 
then much more certain, becaufe the ducks 
are confined to thofe places, in order to 
procure thofe aquatic herbs, which are al- 
moft the only food that remains for them 
at this period. 

In times of great frofts, there are alfo 
fmall rivers and brooks which do not freeze, 
and thefe afford abundant fport. If the 
fhooter follows the courfe of thefe waters 
at any time of the day, but particularly at 
an early hour of the morning, he will be 
certain to meet with wild ducks, which are 
then frequently lying under the banks, and 
among the roots of trees which grow on 
the edges, fearching for cray-fith and infedts; 
and the ducks will not get up until he 
is clofe upon them, and fometimes they 
will even lye until he has gone patft. 


IN 
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IN the ornithological deferiptions which 
we have given at the latter part of our work, 
we do not pretend either to the accuracy or 
the extent of the naturalift. We have con- 
tented ourfelves with prefenting fuch a 
concife account as might be ufeful to the 
{portfman, from being immediately con- 
nected with his amufement. 

Thofe who with to extend their re- 
fearches farther into natural hiftory, will 
find ample information in the work of the 
immortal Buffon: and thofe who can be 
content with a finaller portion of knowledge 
on the fubject, may find it in the lefs fub- 
lime and lefs {cientific works of Dr. Gold- 
{mith and of Mr. Pennant. 

But as the language of {portfmen pof- 
fefles a number of {pecific names peculiar to 
itfelf, when {peaking of the various objeéts 
of their purfuit; it may not be improper to 
notice them in this place, and we give the 
terms as they are in our knowledge and 
acquaintance, and as we have been informed 
are proper. 


I Covey 
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Covey of partridge. 

Nide of pheafants (commonly called @ nz). 
Pack of groufe. 

Wifp or whifp of f{nipes. 

Wing of plover. 

Flock of geefe. 

Bevy of quails. 

Flight of woodcocks. 

Trip of dottrell. 

Team of ducks. 


Flock of buftards. 


ADDENDA. 


C 31 ye} 


A D DE Mer. 2. 


INCE the prefent work went to prefs, 
we have procured fpecimens of the 
patent milled fhot, as lately altered by the 
manufacturer, a circumftance of caprice that 
we formerly noticed: to remedy this ridi- 
culous inconvenience, we therefore here fub- 
join a table exhibiting the number of pellets 
compofing an ounce weight in each parti- 
cular fize, in the fame manner as before. 


No. B. B. Iounce + - ~ 60 


B, id. =) i ay an 
i, ids). sy Sea 
2 id. HY mo Og 
Ey id, - - = 160 
4. id. - «= 366 
5. id. ~~  mieeo 
6. id. - = = 444% 


53° 
id. - = = 600 
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* There appears to be a great interval between the 
numbers 5 and 6, 
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